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A NEW OPTICAL LANTERN. 

The beautiful Peristyle which excited the admiration 
of millions durinj? the summer has passed away in 
smoke; but, thanks to photography, its iiiiagje exists 
and may be projected in a realistic way upon the 
screen, still an object of wonder and admiration to 
both those who have seen the original and those who 
have not. 

One of the uses of the optical lantern is to perpetuate 
beautiful forms and scenes, thus cultivating the taste 
and increasing the knowledge of multitudes who could 
never have 
seen the ob- 
ject t h e m - 
selves. With 
greater perfec- 
tion comes 
greater useful- 
ness, so that 
improvements 
In photogra- 
phy, in con- 
junction with 
i m provements 
in the optical 
lantern, yield 
results which 



a few years ago were not regarded as among the possi- 
bilities. 

To perform satisfactorily the great variety of demon- 
strations possible by means of optical projection, the 
optical system should be accurately constructed, and 
the various parts of the apparatus should be inter- 
changeable throughout and so easily adjustable that 
no inconvenience may be experienced ij obtaining the 
desired results. 

The most important feature of the projector is the 
source of illuniination. It has long been known that 




LAHTEBN WITH OPTICAL BENCH-SHOWINO FOLARISCOFE. 



the electric arc light, owing to its intensity and white- 
ness, and to the fact that it is confined approximately 
to a " point," affords the most desirable form of radiant; 

but, owing to 
irregularity in 
the consump- 
tion of the car- 
bons and the 
difficulty o f 
maint aining 
the arc in a 
permanent po- 
sition, it has 
not been gene- 
rally adopted 
for projection 
purposes. In 
the form of 
lamp hero 
shown, which 
is manufactur- 
ed by J. B. 
Colt & Co., of 
16 Beekman 
Street, New 
{Continued on 
page 40.) 
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THE POTENTIALITIES OF CHEMICAL BE8EABCH. 
The men of brains — the leaders in the progress of 
our race — have of late become so wrapped up in one 
comparatively narrow branch of science, the me- 
chanics and dynamics of electricity, that there has 
unquestionably been a growing neglect of the great- 
est and most universal, the most practical and fertile, 
the most far-reaching and civilizing of all the sciences. 
A science, moreover, which is scarcely older than 
that of electricity, that is, one which emerged but 
little earlier from the swaddling clothes of empiricism. 
Nevertheless, the young giant, chemistry — of which 
we speak— has a future before it which involves that 
of the race of man more intimately and more com- 
pletely than all the other sciences combined. 

Those who pursue electricity, by the inductive 
method^that of practical experiment and general- 
ization therefrom — have lately entered the complaint 
that electricity has become nine-tenths mathematics. 
In a certain sense, this may be all right, but it is not 
the way in which electricity itself was founded. 
The men of the laboratory laid its foundation ; and it 
may be asserted that it is still in the experimental 
laboratory that all the new fundamental facts are 
and will be born. Mathematics is not a discoverer, 
though a highly valuable expounder. To many real 
experimental discoverers, the higher branches of 
mathematics constitute a trackless maze. Indeed, the 
peculiar brain powers needed by the expert mathe- 
matician resemble those of the musical composer, 
and the methods of each require the same constant 
and assiduous cultivation, memorization, practice, 
mental absorption and abstraction, which together 
make up that rare combination called "genius." 

There is no doubt that in America experimental 
chemical research has but a slight foothold. The 
causes are on the surface, and easily understood, but 
are outside our present scope. It is proposed here to 
show cause for the conviction, in reasoning minds, 
that the prospects of our race — some already in sight 
— depend mainly on the cultivation of experimental, 
analytical and synthetical chemistry. 

First, to present a generalization or induction from 
the whole fleUi of chemical research. Much of such 
research has been, is and will yet be, pervaded with 
what may be called the random element. All expe- 
rimental attempts to penetrate the unknown neces- 
sarily partake of this element. It is only when facts 
have so multiplied as to render generalization possi- 
ble that systematic research begins. The great amount 
of more or less random research yet prevailing proves 
that chemistry is as yet but an infant, destined to a 
gigantic growth — a growth in fact illimitable. 

We now know with certainty 72 elements of matter. 
Each one of these is — according to the results of re- 
search — the basis of an incalculable number of com- 
pounds, no two of which are exactly alike in any one 
of their relations to other bodies. The changes to be 
rung on nine bells, or even on nine thousand, are but a 
drop of water to the ocean, compared with the possible 
variety of chemical bodies, each possessing certain 
salient potencies, which are to be found only by ex- 
periment, and can rarely be predicted. The number 
of chemical 'species or forms of matter, each distinct 
from all others, is therefore practically infinite. The 
generalization based on this is as follows : A form of 
matter must be capable of existence, and must, 
therefore, be within the power of chemical re- 
search to discover and prepare, which will possess any 
assignable or conceivable potency, or influence over 
any given species of matter, dead or living. 

If we have here been successful in shaping a form of 
words so as to make this general induction clear, the 
results that proceed therefrom will quickly present 
themselves to any rational mind. 

Here, and now, we can only comment on one deduc- 
tion therefrom. This relates to a new subject which, 
though of a vital importance to mankind beyond the 
power of words to convey, is yet in a condition of in- 
cipiency^scarcely half bom. We might call it chemi- 
cal pathology— the chemistry of disuses. It relates to 
the chemical nature, origin and cure of diseases. We 
are, by dint of numerous random investigations, made 
mainly in this, our century, beginning to see quite 
plainly a new induction, which will doubtless form the 
cornerstone of this new branch of experimental chemi- 
cal research. The " germ theory" of diseases has gone 
through long controversies. It has been but quite re- 
cently recognized, however, that the germs themselves 
and their living progeny do not constitute the dis- 
eases, and are not even the immediate agents, generally 
speaking, of such diseases. It is now becoming a mat- 
ter of belief that in some (and of strong suspicion that 
in almost, if not quite all) of this class of diseases, it 
is the distribution throughout the circulation of the 
animal, of specific poisons, similar to snake poisons, 
products of the conversion or rather perversion of 
vital tissues by the progeny of the disease germs, that 
constitutes these diseases. The ancients said : "Fas est 
ab hoste doceri." (It is right to be taught by your 
enemy.) This applies here. Now that we know that 
the enemies born from the disease germs kill us by 



enemies directly, we may destroy, or neutralize, or 
paralyze their weapons. The next step is for the 
chemist to discover, analyze, and experiment upon 
these specific poisons — these tox-ulbumens, or pto- 
maines, or whatever they may prove to be — and dis- 
cover how to destroy them, or combat them with anti- 
dotes. 

According to the generalization propounded above, 
such antidotes^and, moreover, we may add, chemical 
compounds capable of poisoning or dislodging the dis- 
ease fungoids themselves -must be susceptible of exist- 
ence, and will sooner or later be discovered. No 
nobler aim than this could animate a chemist. The 
prospect is plain that all these hitherto invisible and 
inscrutable foes of our race will yet be disarmed and 
defeated by the weapons of the chemical laboratory. 
Life will then be prolonged, and our vital energies 
enhanced. 



Artificial Coloring ot Vlovrers and Frnlt. 

The tinting of flowers naturally white has already 
been spoken of in these pages, and now we have a 
little more to tell our readers about the same subject. 
It seems only natural that so purely fanciful an art 
should originate among our French neighbors, whose 
ingenuity is so well known. The Revue Horticole tells 
us a few of the secrets of the production of color in 
flowers and fruit, and we mention them here for the 
benefit of any who may wish to try such a curious ex- 
periment for themselves. It is said that to color 
fiowers through the stalks, it is necessary to put five 
grammes (1 gramme=15 grains) of any coloring matter 
into a vessel which will hold about ten grammes, to 
bruise the tip of the cut stalk with a light tap with a 
hammer, and then to put the stalk into the vase for a 
greater or shorter time, according to the depth of 
coloring required. Two hours after this contact with 
the dye the tinting of the flower is accomplished. On 
taking the blossom from the vase, it is advisable to cut 
off the bruised part of the stalk and soak the flower 
for an hour or two in a vase of clear water. To tint 
white bulbous plants, fill a vase with fifty grammes of 
clear water and fifty grammes of coloring matter, stir 
the mixture up well, then, after slicing the bulb with a 
penknife in one or two places and cutting off the tips 
of the roots, leave it steeping in the tincture until the 
flowers begin to color. Then replace it in the pot, 
covering it with a little moist earth, and the flowers 
will finish coloring there. Fruits as well as flowers can 
be artifically colored, and sometimes this is done for 
the purposes of adulteration, as, for instance, when 
plums are too green they are coated with acetate of 
copper and sulphate of copper. When too pale, 
lemons are tinted up with citronine and "naphtol 
yellow," the green spots being imitated with " dia- 
mond green." Strawberries are colored by sprinkling 
them with "sulfo-fuchsine" or "rhodamine." Peaches 
receive a beautiful coloring from a mixture of " rho- 
damine" and "citronine," applied with a brush, using 
a zinc stencil plate pierced with holes. In melons a 
tube is introduced through which " atropeoline" and 
"orange azo" with a little essence of melon is put into 
the center. Very pretty varieties of apples and pears 
are contrived by using a little aniline dye. These de- 
vices may make bad fruit salable, but are not ex- 
amples to be copied, unless for the sake of making a 
curious experiment. — The Gardeners'' Chronicle. 

< > ■ > > 

Honors to tbe Hfemory of Tyndall, 

At a special general meeting, Friday, December 15, 
1893, of the Royal Institution of Great Britain, Sir 
James Crichton Browne, M.D., LL.D., F.R.S., treas- 
urer and vice-president, in the chair, the following reso- 
lution, in reference to the decease of Dr. John Tyndall, 
honorary professor of natural philosophy of the in- 
stitution, was read and unanimously adopted : 

Resolved, That the members of the Royal Institution 
of Great Britain, in special general meeting assembled, 
hereby record their deep regret at the death of Dr. 
John Tyndall, D.C.L, LL.D., F.R.S., who was for forty 
years connected with the institution as lecturer, pro- 
fessor, and honorary professor of natural philosophy, 
and who, by his brilliant abilities and laborious re- 
searches, has nobly promoted the objects of the insti- 
tution, and conspicuously enhanced its reputation, 
while at the same time he extended scientific truth and 
rendered many new additions to natural knowledge 
practically available for the service of mankind; and 
that the members of the Royal Institution further de- 
sire to convey to Mrs. Tyndall an expression of their 
sincere sympathy and condolence with her in the be- 
reavement she has sustained in the loss of her gifted 
and distinguished husband. 



Fire I-osses ot 1893. 
During the year just ended the loss by fire in the 
United States in property value was almost $150,000,- 
0(X), a greater loss than has been recorded in any one 
year, except that in which Chicago was burned, and 
that in which the best part of Boston was blotted 
out. Boston lost more last year than any other city. 



the estimate being $5,300,000. Nearly the whole of it 
poisoning our blood— if we cannot deal with these " fell upon the insurance companies. 
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Tbe Tnrlock and modesto Dam. 

The completion of the Turlock and Modesto irriga- 
tion dam gives California the largest and highest over- 
flow dam in the world. 

The contract for the great structure was let in June, 
1891, and although two years and a half have elapsed, 
the preliminaries, and the months lost by reason of 
high water, reduce the actual working time to four- 
teen months, during which period 150 men — all white 
- were employed. 

It will be readily appreciated that the preliminary 
work, including the diverting of the waters of the 
Tuolumne River by means of flumes, and the excava- 
tion to bedrock for the base, was a task of no small 
magnitude. Added to this was the necessity for lower- 
ing the machinery employed, including nine donkey 
and stationary engines, from the summit of a hill 
towering above the scene of operations on the hillside 
and in the river bed. All the suppUes, too, were han- 
dled in this manner. 

The dam, it should be premised, is situated on the 
Tuolumne River, where that stream foams through a 
canyon in the foothills of the Sierra Nevada range of 
mountains, a mile and three-quarters above the old 
mining town of La Q-range and about thirty-three 
miles east of Modesto. The ragged, mountainous hills 
that tower on either side are of blue trap formation, 
covered by a scanty soil, and at the site of the dam the 
conformation is such that the masonry laid by the 
builders interlocks with and is supported by the hill- 
sides. 

The original plans of the dam were approved by 
Colonel Mendel], the noted civil engineer, and have 
been followed without material change. It is con- 
structed on the principle of an arch, on a radius of 300 
feet ; hence its surface length on the top is 336 feet, 
while a straight line drawn from bank to bank would 
be but 317 feet in length. Its base is 70 feet in length 
and 97 feet through, sloping upward on the lower side | mill at Besancon, where the "silk" is being manufac- 



has with the earth and bowl moved from west to east, 
and so has the water also, but at a slower rate, as 
there is a slight inertia, of which the yielding liquid 
does not instantly partake, to be overcome. It will 
be seen that the line or charcoal mark always moved 
from ea^b<€o west. 

j^ ♦ « • < ♦ 

y" Artificial Silk. 

A writer in the I'etit Journal, says the Mediterranean 
Naturalist, gives an interesting account of a new in- 
dustry which has just been started at Besancon, in 
France, where wood pulp is converted into soft silken 
thread. 

" I am going to tell you about the most astonishing 
thing, the most surprising, the most marvelous, the 
most miraculous, the most triumphant, the most as- 
tounding, the most extraordinary, the most incredible, 
the most unexpected, the most prodigious, the most 
unique, the most brilliant and the most worthy of imi- 
tation and envy of this century — it is the invention of 
Count de Chardonnet, by means of which wood pulp 
or cotton is converted into durable, luminous and elas- 
tic silk." 

For a long time after its discovery the process and 
system of M. de Chardonnet remained concealed in his 
laboratory. It made its first appearance at the Expo- 
sition of 1889, where it received the highest award that 
the jury could give. Connoisseurs, savants and manu- 
facturers were greatly interested in it, though it had 
not reached the degree of perfection to which it has 
been brought to-day. 

The great question, that which leads all others since 
the new invention tends to produce a revolution in one 
of the greatest of French industries, is, Can this dis- 
covery be utilized for the growing needs of the people ? 

A complete answer in the affirmative has been given 
lo-day by M. de Chardonnet, who has already, by en- 
listing the sympathies of several business men, built a 



Tbe ininneapolls Flonr mills. 

The annual report of the Pillsbury-Washbum 
Flour Mills Company, presented to that corporation in 
London, November 14, shows that the past year has 
been unfavorable, so far as profits are concerned, ow- 
ing to the faU in the price of wheat and flour, the de- 
cline being about 40 per cent The following exhibit 
shows the consumption and production for the past 
three years : 

Floor produced, 
barrels. 

"A"Mm 1,482,000 6,443,000 

"B"MiU...i 855,300 8,692,000 

AnchorMUl 445,200 1,926,000 

Palisade MiU 5'<7,400 2,606,720 

Lincoln Mill 237,500 1,024,000 



"Wheat j 
bus 



round, 

LClS. 



Total, 1898 3,597,400 

" 1892 3,776,500 

" 1891 2,827,800 



15,591,780 
16,234,848 
12,456,000 



at a ratio of 4'67 feet in ten feet, so that at a height 
eleven feet from the top, from which point it is round- 
ed to carry the overflow water down the slope, its 
breadth diminishes to 24 feet. The upper wall is per- 
pendicular, and both upper and lower walls are of 
shaped rock laid in cement mortar. 

Embraced in this stupendous structure are approxi- 
mately 40,000 cubic yards of rubble masonry. Over 
31,000 barrels of cement, each weighing 400 pounds, 
entered into its construction. The center of the 
dam, between the face walls, is comprised of great 
masses of blue trap, embedded in concrete, the inter- 
stices filled with smaller rock and concrete, and the 
whole thoroughly rammed. The rock is the blue trap 
of the country, blasted from quarries opened near the 
spot, drawn up an inclined railway, and conveyed to 
the spot required by a system of elevated cable tram- 
ways. The concrete used is composed of a mixture of 
twenty-two cubic feet of broken rock, eight cubic feet 
of sand and one barrel of cement, washed and mixed 
in a revolving mixer operated by steam, and conveyed 
to the dam by the cable tramways. 

Two sand-ways are provided for in the dam, but the 
water not taken out by the canals is to go over the top 
and down the inclined lower wall to the bed of the 
stream, impinging first on the "leg" of the structure, 
which, of rubble masonry, extends out some distance 
and obviates all possibility of undermining. 

A great reservoir is formed by the dam, the water of 
the river backing up for three miles. This winter and 
next spring, at times of freshets, a volume of water 
ranging from five to twenty feet in depth wiU pour 
over the structure. 

The cost to the districts of this most essential factor 
in the irrigation enterprise ranges from $535,000 to $550,- 
000, equally divided. The main canals designed to 
carry the water to the irrigation districts are well ad- 
vanced, and have a carrying capacity estimated to be 
sufficient to give an average of one foot of water for 
every quarter-section embraced in the 257,000 acres 
comprising the two districts. While the advantages 
to accure from the use of the water in this direction 
overshadow all others, the fact that there exists great 
possibilities for the generation of power, to be trans- 
mitted through the medium of electricity, has not been 
lost sight of. — Pacific Lumberman. 



The yields for the different years, commencing with 
1891, have been 4'23, 4-18, and 420 respectively, and the 
best yield for 1893, it will be noticed, was accomplished 
in tbe smallest mill, while the "A" miU figures out the 
largest amount of wheat used for a barrel of flour. The 
proflts, it will be seen, net something under 43^ cents 
per barrel, but, if wheat has touched bottom, it was 
declared that the company was in the very best po- 
sition to make money in the future. Mr. Pillsbury's 
management of the company's affairs in Minneapolis 
was warmly indorsed by the directors, his whole-souled 
devotion and loyalty to the interests of the concern be- 
ing applauded by a unanimous vote. 



« < » » > 



Tbe Eartb's motion made Visible. 

In the December issue of Popular Astronomy, Eliza 
A Bowen shows how the earth's revolution may be 
made manifest to the eye. Dr. L. Swift, in Popular 
Astronomy, says : Place on the floor of a room free from 
tremors and air currents a good sized bowl nearly filled 
with water and sprinkle over the surface of the water 
an even coat of lycopodium powder, and across this 
make a narrow black line of pulverized charcoal. Place 
the bowl so that the black line shall coincide with a 
crack in the floor, or, if the room be carpeted, lay a 
stick upon the floor exactly parallel with the mark. 
After a few hours it will be found that the line is no 
longer parallel with the stationary object, but has 
moved from east to west, proving that, during this in- 
terval, the earth has moved from west to east. 

Tbe reason appears to me to be thait the solid floor 



tured. Raw material is made from wood pulp, such as 
is used for the fabrication of certain kinds of paper. 
This pulp is carefully dried in an oven and plunged into 
a mixture of sulphuric and nitric acids, then washed 
in several water baths, and dried by alcohol. 

The product thus prepared is dissolved in ether and 
pure alcohol, and the result is collodion, similar to that 
used in photography. This collodion, which is sticky 
and viscous, is inclosed in a solid receptacle, furnished 
with a filter in the lower end. An air pump sends 
compressed air into the receptacle, and by its pressure 
the collodion is passed through it horizontally. This 
tube is armed with 300 cocks, of which tbe spouts are 
made of glass, and pierced by a small hole in the dia- 
meter of the thread of a cocoon as it is spun by the 
silkworm. 

The spinner opens the cock, and the collodion issues 
in a thread of extreme delicacy (it takes six to make a 
thread of the necessary consistence for weaving). This 
thread is not, however, fit to be rolled on spools by 
reason of its viscosity and softness. The matter is yet 
as collodion, and not silk. To produce the necessary 
hardness the inventor resorted to a very ingenious but 
simple method. The little glass tube already mention- 
ed is surrounded by a small reservoir of the same ma- 
terial constantly filled with water ; when the thread 
issues from the aperture in the manner described, it 
traverses this water, which takes up the ether and 
alcohol, and the collodion becomes solidified, that is to 
say, it is transformed into an elastic thread, as resist- 
ing and brilliant as ordinary silk. 

One more detail. On account of the materials em- 
ployed in the manufacture of this silk — wood ether and 
alcohol — it might be rightly supposed, as was mentioned 
in the former report, that the stuff manufactured would 
be dangerously inflammable. M. de Chardonnet has 
apparently obviated such a contingency by plunging 
the spun thread in a solution of ammonia, thus render- 
ing it as slow of combustion as any other material. 

Another practical difficulty to be remedied in the 
invention is the frequent snapping of the slender threads 
issuing from the cylinder by reason of unequal pressure. 
This makes it impossible to maintain a standard quality 
for the output, and, consequently, there may be pro- 
duced flve pounds of excellent silk followed by flve 
pounds of a comparatively worthless quality. This 
difficulty is being overcome, but until it is completely 
removed men of large means will not invest largely in 
the stock of the company which has been formed to 
exploit Count Chardbnnet's invention. 

Up to the present time none of the rich and impor- 
tant silk men of St. Etienne and Lyons have invested 
heavily in this enterprise. They all profess to believe 
in it, and declare that in a few years artificial silk pro- 
duced by this process, when it shall have been some- 
what improved in certain details, is destined to figure 
largely in the commercial world. 

The disposition to-day on the part of French capital- 
ists is to await developments. When the process is 
once perfected, and its results are wholly satisfactory 
there will be a lively struggle for the control of this 
valuable invention, and there seems to be no doubt of 
the abiUty of the inventor to remove every obstacle 
which stands ia the way of perfect, practical saccess. 



Tbe Deepest metal mine In tbe W^orld. 

The United States has now, we believe, the deepest 
metal mine in the world. For some time that claim 
has been made for the Maria shaft, at the mines of 
Przibram, in Austria, which was 3,675 ft. below the sur- 
face at the time of the great fire in 1892 ; and nothing, 
we believe, has been done upon it since that time. It 
has now been surpassed in depth by the No. 3 shaft of 
the Tamarack Copper Mining Company, in Michigan; 
which on December 1st was 3,640 ft. deep, and is now 
more than 3,700 ft., the average rate of sinking being 
about 75 ft. a month. This makes it beyond question 
the deepest metal mine in existence, and only one 
other shaft has reached a greater depth, that of a coal 
mine in Belgium, for which 3,900 ft. is claimed. 

For the attainment of this distinction we have to 
congratulate Captain John Daniels, the general mana- 
ger of the company, for the skill and success with 
which the work has been carried on. In Germany the 
completion of the Adalbert shaft to a depth of 1,000 
meters (3,281 ft.) was thought worthy to be the occasion 
of a public festival ; and though the Tamarack shaft 
has been carried down to the present great depth 
.entirely as a matter of business, and no especial for- 
malities have marked ixs progress, the remarkable 
achievement certainly deserves recognition, for not only 
has it been sunk to a greater depth than any before it, 
but it has been sunk with much greater rapidity and 
at a less'cost than probably any European shaft of any- 
thing like its depth or in ground as hard. — Eng. and 
Min. Jour. 



A Tfvelve mile Gnn. 

In a paper read before the Western Society of Engi 
neers. Captain W. H. Jaques says : 

" The wire-wrapped type had the honor of firing the 
' Jubilee Rounds ' in the Queen's Jubilee year, and 
gave wonderful results. On April 16, 1888, was fired at 
Shoeburyness the first of a series of rounds intended to 
investigate the conditions attending firing at very long 
ranges. The gun selected was a 9 '2 gun, made under 
the direction of General Maitland in the Royal Gun 
Factories. The weight of the gun was 22 tons, that oi 
the projectile 380 pounds, which, fired with a charge of 
270 pounds, gave a muzzle velocity of 2, 360 foot second s. 
The elevation of the first round was 40°. The projec 
tile fell at a range of about 21,000 yards, or nearly 12 
miles. On July 12, at 43° elevation, a range of 21,600 
yards was attained, and on July 26, with 45° elevation, 
the range was 21,600 yards, or about 12'4 miles. The 
projectile remained in the air about 69 '6 seconds, and 
its trajectory reached a height of 17,000 feet, or about 
2,000 feet higher than the summit of Mont Blanc." 



Hoiv to mend Crockery. 

Avalued correspondent says: Beforebeingallowed 
to get dirty or greasy tie all the broken pieces in their 
places nicely with any kind of string that suits, then 
put in 9M iron or tin dish that can be put on the fire, 
pour in as much milk as will cover the fractures well, 
put on the fire and boil for say ten minutes, and ..the 
whole operation is complete. Don't undo the wrap- 
ping until the dish is completely cold, and if yours 
hold at ours do, you wih call it a success. 

A Subscriber. 



The longest reach of railway without a curve is 
claimed to be that of the new Argentine Pacific Rail- 
way from Buenos Ayres to the foot of the Andes. For 
211 miles it is without a curve, and has no cutting or 
embankment deeper than two or three feet. 
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AN IMPSOTED BUILDING TILE. 
This is a very clieap building material, of which the 
parts may be easily moulded and the assembled tiles 
rapidly laid. The improvement has been patented by 
Mr. John Stewart, Jr., of Somersworth, N. H. Fig. 1 
shows the improved tiles in place in a wall, a portion 
of which is filled in with concrete and provided with 
air spaces, Fig. 3 showing a corner piece, Figs. 3 and 4 
side pieces, and Fig. 5 a cross partition and brace. 
The side pieces have on their inner sides ribs with in- 
wardly inclined edges, to receive the dovetail heads or 
keys on the ends of cross tie pieces, and vertical parallel 
ribs to receive cross braces. To strengthen the corner 




STEWABT'S TILE BUILDING WALL. 

piece, it has horizontal flanges or braces at the junc- 
tion of the side and end, and an additional tie bar or 
~l)race extends parallel with the corner piece. For mak- 
ing half tiles, such as may be used in squaring up next 
the frames of windows, etc., a small side piece is used, 
as shown in Fig. 4. These tiles are substantially as 
strong as the usual hollow tiles, are proof against the 
depredations of vermin, and may be made to keep the 
interior of a building perfectly dry. The outside wall 
may be terra cotta or glazed tile, and the inside paper- 
ed, painted, etc., or roughened for plaster, no stud- 
ding OP lathing being required. 



SPECIAL TRIFLE 6EAKED LATHE. 
This lathe has been specially designed for turning 
marine propeller shafts and heavy general work. We 
are indebted to the Engineer, London, for our illus- 
tration and the following particulars : The height of 
the centers is 30 in., and it admits 40 ft. between the 
centers. The driving is effected through fivfi speed 
cones direct onto the face plate, and two series of 
double and triple gear, giving twenty-five speeds to 
the spindle, all properly graduated to suit the differ- 
ent diameters admitted by this lathe. There are two 
saddles, each having a set of duplex compound slide 
rests ; and there is also a compound slide rest on the 
loose headstock for turning the coupling flanges, so 



that five tools can be in operation simultaneously. 
The front slide rests are fitted with swivels for taper 
work. Further, each saddle is so fitted that by means 
of change wheels, tapers of any length and inclination 
can be automatically turned, this arrangement being 
of great convenience for turning the tapered ends of 
propeller shafts, gun tubes and similar work. The 
saddles and loose headstock can be rapidly adjusted 
on the bed by power motion, and throughout every 
convenience is provided for quickly manipulating the 
various motions in the lathe. 

In all respects this machine is throughout of the 
most massive character, and it has been specially de- 
signed to take heaviest cuts possible. Its weight is 
about 60 tons. 

The lathe was recently made by Messrs. Sharp, Stew- 
art & Co., Atlas Works, Glasgow. 



molasses and Petrolenm. 

Almost all the molasses which comes from Cuba to 
the United States is brought in the same tanks in 
steamships that are used to carry petroleum as a re- 
turn cargo. The ships' tanks are about sixteen feet 
deep and have a neck seven feet' deep. They are 
pumped full of oil at Brooklyn or Philadelphia, then 
taken to Havana, and the oil is pumped out into the 
tanks of the refining plants there. Molasses is brought 
from the interior of the island in huge hogsheads, 
which are emptied into the storage tanks. A suction 
pump drawing about 10,000 gallons an hour fills each 
ship's tanks to within about two feet of the top, that 
amount of space being required for "the expansion of 
the molasses. It might be supposed that the petro- 
leum would have a bad effect on the molasses, but it 
has been shown that the contrary is the case, and as 
nearly one-half the importation is made into rum and 
the balance refined into sugar, a little oil is not of 
much account. The tanks are cleaned after the mo- 
lasses has been pumped out by turning in a powerful 
steam jet, which washes down the sides and liquefies 
whatever molasses may be left in the bottom of the 
tank, and the suction pump finishes the work. A car- 
go of molasses, which formerly required ten or twelve 
days, can now be unloaded in forty-eight hours, while 
the difference in cost of handling, to say nothing of 
the saving of time, amounts to a large sum. Since the 
present system of dividing a vessel's hold into tanks 
was devised and put in practice on steamers the profits 
of the trade and the steamship companies have largely 
increased.— iV. ¥. Tribune. 



shaft, these hubs having on their inner faces clutch 
teeth adapted to engage sprocket wheels of two sizes 
on opposite ends of the pedal shaft. One of these 
wheels has on its inner side a beveled gear adapted to 
engage a pinion journaled on the free end of an arm 
secured to the shaft, the pinion also engaging a bev- 
eled gear wheel fixed to the bent portion of the brace, 
so that when the shaft is revolved and the pinion is 
in mesh with the gear it has a movement around the 
shaft and also turns rapidly on its own axis by 
reason of the contact with the gear wheel. When 
the pinion, therefore, is in engagement with both the 
gear wheels it has a greatly accelerated movement, 




AN UUFBOVED BICYCLE DBIVINO 6EAB. 
This is a simple and convenient differential gear 
mechanism for application to an ordinary safety 
wheel, to change at will the speed and power of the 
machine without dismounting. The improvement 
has been patented by Messrs. George B. Robinson and 
William R. Roby, of Colorado Springs, Col. Fig. 1 
shows a bicycle provided with the improved gear. 
Fig. 2 being a sectional plan of the gear, and Fig. 3 
illustrating one of the ball bearings of the pedal 
shaft. The lower portion of the frame is provided 
with a brace having an inwardly bent portion in 
which slides and rotates the pedal shaft, the cranks 
of which have at their inner ends hubs secured to the 



BOBINSON tc BOBY'S BICYCLE. 

causing one of the spocket wheels to turn twice to 
every revolution of the pedal shaft. The machine 
has two drive chains, one connecting with the larger 
sprocket wheel on one end of the hub, and the other 
with the smaller wheel oii the other end, and the 
changes from one gear to another are effected by 
means of a lever fulcrumed on the handle bar, the lat- 
ter being provided With three hooks, one above an- 
other, and the placing of the lever in either of the 
three positions effecting a corresponding change of 
the gear. With the lever resting in the lower hook, 
the machine has the normal speed; for a slower speed 
and greater power, as in going up hill, etc., the lever 
is lifted into the second hook, while, when great speed 
is required, the lever is lifted into the third hook, 
all the changes being made without dismounting and 
without materially slackening the speed of the ma- 
chine. Fig. 3 shows the ball bearing of the pedal 
shaft, which has a longitudinal movement, The gear 
mechanism is preferably covered by guards secured 
to the frame and brace, one of these guards, as shown 
in Fig. 1, lying under the machine. 



The forced draught or the supply of air under pres- 
sure to steam boilers was the original invention of the 
late Edwin A. Stevens, of Hoboken, N. J., and was 
patented by him April 1, 1842. 
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IMPBOVED TBIPLE OEABED LATHE. 
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AN IMPROVED FIB£ LADDEB, 
A fire ladder which may be conveniently folded 
upon a truck and readily elevated to a considerable 
height, while being adjustable to various inclinations 
as desired, has been patented by Mr. David B. 
McHenry, of Grenada, Miss. The illustration shows 
the ladder elevated and in 
folded position upon its truck, 
the larger view showing more 
in detail the means of elevat- 
ing and inclining it. The 
truck frame has end bearings 
for a central longitudinal 
spindle rotated by means of 
a hand wheel at one end, and 
oppositely threaded for con- 
siderable portions of its length 
at each side of the center. 
This screw also passes 
through the end bearings of 
a second frame supported 
above the first frame, the 
second frame being support- 
ed on each side by coiled 
springs held in telescoping 
sockets and a set screw oper- 
ated by a hand wheel. Guide 
rods extend lengthwise of the 
upper frame, and on these 
rods and the threaded por- 








HcHENBY'S FIBE LABDEB. 

tions of the central spindle travel two cross bars or 
bridges having threaded sockets engaging the threads 
of the spindle. To the outer ends of these cross bars 
are pivotally connected the arched lower members of 
a set of lazy tongs, and the pivots of these lazy tongs are 
formed with T-shaped extensions, between the ends of 
which ladder sections may be hung by means of hooks. 
By turning the hand wheel at the end of the frame, 
the revolution of the central spindle causes the cross 
bars to which the lazy tongs are pivoted to travel 
toward each other, and as the lazy tongs are thus 
gradually extended the ladder sections are hung in 
place, the apparatus being steadied by guy ropes when 
it reaches the elevated position. When the lazy tongs 
are again let down to folded position, the ladder sec- 
tions are successively removed. To give the ladder 
an inclination transversely to the track, the side 
screws are turned, thus tilting the upper frame. A 
single or double set of lazy tongs may be employed 
to support the ladder sections, and the weight is 
designed to be supported almost entirely by the guide 
rods, so that there shall be no undue strain on the 
central threaded spindle. The truck is preferably 
made with a crane neck. A modified form of, this 
ladder may be used for domestic purposes, ail,3 by 
painters, decorators, etc. 

-^i ■ >» 

AN A1TT0MATICALLY OFEBATINO VALVE OEAB. 
This gear, which is of simple construction and not 
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liable to get out of order, is designed to automatically 
increase or decrease the travel of the valve, to admit 
more or less steam to the cylinder according to the 
varying load. It is an improvement for which a pat- 
ent has been recently granted Mr. Pascal J. Lang- 
lais, of Rhinelander, Wis. On the drive shaft of the 
engine is a cam wheel having in its periphery a 
groove in which travels a friction roller on one 
end of a lever fulcrumed on the frame of the 
engine, while the other end of the lever engages 
a slot in one arm of a bell-crank lever fulcrumed 
on a bracket. The other arm of the latter lever 
is segmental, and has a slot in which slides a 
block pivotally connected by a link with the stem of 
the slide valve. This block is also pivotally connected 
by a link with another bell crank lever, and the latter 
lever is pivotally connected by a link with a third bell 
crank lever connected by a rod with the stem of the 
governor. The latter connection is such as to permit 
the stem to turn without turning the rod, as the lat- 
ter moves up and down with the governor stem, and 
the rod has ai slot engaged by the inner end of a 
weighted lever fulcrumed on the governor frame. The 
arrangement is such that the position in the segmen- 
tal slot of the block connected with the valve stem is 
controlled by the governor, the block being moved 
nearer to or away from the fulcrum point of the lever 
with increase or decrease of speed, whereby the travel 
of the valve will be regulated to decrease or increase 
the amount of steam admitted to the cylinder, the 
operation being automatically effected as the load on 
the engine varies. 



Scientific Slau filtering. 

Very few people have any idea what rigid economy 
is practiced at the great slaughtering plants. Scientific 
men are constantly cudgeling their brains to devise 
valuable chemical properties and new compounds in 
materials heretofore wasted or imperfectly utilized, says 
the Drovers^ Journal. 

The cross roads butcher who kills a few animals a 
week, throwing away a large part of the ofiFal, must 
make a large profit on the meat sold, but modern 
utilization of by-products makes it so the slaughterer 
who does business on a large scale could much better 
afford to sell the meat without profit than to waste 
what the old-fashioned small butcher could not utilize. 

The packing business as at present canied on utilizes 
a great number of products which were formerly allow- 
ed to go to waste. For instance, the stomachs of hogs, 
instead of being sent to the rendering tanks, are now 
used for the manufacture of pepsin. Pig.s' feet, cattle 
feet, hide clippings and the pith of horns, as well as 
some of the bones, are used for the manufacture of 
glue. The paunches of the cattle are cleaned and 
made into tripe. The choicer parts of the fat from cat- 
tle are utilized for the manufacture of oleo oil, which 
is a constituent of butterine, and for stearine. Large 
quantities of the best of the leaf lard are also used for 
the manufacture of what is known as "neutral," also a 
constituent of butterine. The intestines are used for 
sausage casings ; the bladders are used to pack putty 
in ; the undigested food in the cattle stomachs is 
pressed and used for fuel ; the long ends of the tails of 
cattle are sold to mattress makers, the horns and hoofs 
are carefully preserved and sold to the manufacturers 
of combs, buttons, etc. Many of the large white hoofs 
go to China, where they are made into jewelry. All of 
the blood is carefully preserved, coagulated by cooking 
with steam, then pressed and dried and sold to fertiliz- 
er manufacturers. All of the scrap from rendering 
operations is carefully preserved and dried and sold for 
fertilizers. Bones are dried and either ground into 
bone meal or used for the manufacture of bone char- 
coal, which is afterward utilized for refining sugar and 
in some other refining processes. 



Tbe Value of the Scientific American. 

An old subscriber, who is a farmer in Michigan, in 
renewing his subscriptions to the Scientific Amer- 
ican and Supplement for the present year, writes 
as follows : 

" This makes twenty-eight years' continuous sub- 
scription to the Scientific American. How is that 
for a mossback farmer i It has made electric en- 
gineers of both of my sons — one in the employ of O 

Company, New York City, and one of the G E 

Company, now at Helena, Mont. Both are graduates 
of Michigan University. I attribute a large share of 
their success to their reading the Scientific Amer- 
ican." 



I,ANOLAIS> VALVE OEAB. 



AN IMPROVED EXHIBITING AFFARAT1TS. 

This apparatus may be made in a style which will 
include an elaborate combination of desk and case, or 
in a less expensive portable or wall style, in either in- 
stance making convenient the compact arrangement 
and ready display of maps, charts, drawings, fabrics, 
wall paper, carpets, shades, etc. It is designed for use 
in schools, railroad and express offices, retail stores, 
etc., or in a wide variety of ways, including use iu the 
obart rooms of Ships. The improvement has been 



patented by Mr. Daniel W. Tower, of Grand Rapids, 
Mich. The rolls of maps, fabrics, or other material 
are supported in holders on an endless carrier made up 
of links, as shown in the sectional view, each link hav- 
ing at one end a hook and at the opposite end an eye, 
and the chains thus formed running on sprocket wheels 
on top and bottom shafts in the case. At each end of 
the upper shaft is a hoisting pulley, over which passes 
a hand rope, by means of which the carrier may be 
moved to bring any desired roll in position for one end 
to be drawn out for inspection, such drawn out portion 
then lying on a downwardly swinging lid, with which 
the front of the case is provided. The case also has 
side doors and an upwardly swinging wooden curtain, 




TOWER'S EXHIBITING AFFABATU8. 

such as is used in the ordinary roll top desk. The roll 
holders and rollers to receive the maps, fabrics, etcl', ei- 
tend completely around the endless carrier, being arrang- 
ed between every pair of links. Each link has at one 
side a plate with a nearly cylindrical socket adapted to 
receive one end of the roll holder, the socket having at 
its front edge a slot, in which is inserted a squared stud 
on the end of the roller. A pivoted keeper on the front 
of the plate is provided for locking the stud in place, 
and the roller is actuated in the same manner as the 
ordinary shade roller, a spring brake, controlled by 
pressure of the finger, preventing the too easy or acci- 
dental rolling up of the map or fabric. The invention 
also provides for a modified form of carrier, designed 
to make the apparatus of still greater capacity. 

♦ « » . ♦ 

IMPBOVEMENT IN VESSELS' HULLS. 
The illustration represents an improvement in the 
hulls of vessels designed to afford the maximum of 
speed and safety, while the construction is such that 
drift to leeward will be in a great measure avoided. 
The invention has been patented in Canada and Great 
Britain, as well as in this country, by the Rev. Patrick 
O'Brien, of St. Patrick's Deanery, St. John's, New- 
foundland. The bottom of the vessel is curved in con- 
vex form from the stem to the stern, and has a con- 
cave face from the keel to the sharp-edged bilge, while 
from the bilge to the top of the hull the sides are 
curved, presenting an outer convexed surface at the 
stern. The small figures represent bow and stern 
views. In every case where a cross section is taken 
through the bilge the sides and the bottom of the hull 
meet at an obtuse angle, and the outward inclination 
of the sides preferably increases from the ends of the 
hull. The steering qualities of ve^els built after this 
plan are designed to be greatly improved, especially in 
high winds, which throw the hull over upon its side, 
as the bilge sections then serve as a side keel to hold 
the vessel to its course. This improved vessel has re- 
ceived the indorsement of many practical captains and 
seamen. 











O'BBIEH'S VESSEL'S HULL. 
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Erastrla Scltnla— an Important Predatory Insect. 

An interesting paper upon the habits and meta- 
morphoses of a predaoeous lepidopter destructive to 
bark lice has just been published by Dr. H. Rouzaud, 
of Montpellier, France. 

• The adult insects of both sexes resemble each other 
closely, and both afford a striking example of protec- 
tive resemblance, simulating in repose sparrow drop- 
pings. The moths issue at the close of the day, and 
upon emerging from the cocoon are extremely active. 
Whatever the position of the cocoon, whether upon the 
leaves, branches, trunk, or base of the tree, the moths 
drop immediately to the ground after emergence from 
the cocoon. They jump, roll over on the back, and 
vibrate the wing pads activelj' for forty seconds, and 
finally become perfectly motionless. Three or four 
minutes after birth their wings become expanded, and 
they fly up among the leaves and branches of the tree 
from which they have previously fallen. During day- 
light the moths remain motionless, the wings held close 
to the body, in which attitude, on account of their size, 
coloration, and general aspect, they bear the close re- 
semblance just mentioned to the excrement of small 
birds. Copulation, which is of short duration, always 
takes place at night, the period during which the moths 
are active. The males live only one or two nights, in 
all probability, while the females in captivity live ten 
or twelve days at the least. Egg laying lasts several 
days, and each femaleproduces about a hundred. These 
are deposited one at a time, and each is separated from 
the other by a large interval of space. The female 
scatters them by preference upon the leaves or the 
young buds, although they are often laid directly upon 
the back of the bark louse. 

The young larva at once enters its host, devouring 
all the internal organs, leaving only the dorsal cara- 
pace, which is more or less thick and hard. A coccid 
which has been attacked always shows at some point 
or other on the dorsal surface an opening by which the 
predatory larva has entered. The young larvse are of 
a red-wine color, exeept the head, which is brown, and 
this coloration lasts until just before the transforma- 
tion to chrysalis. At the time of the transformation, 
however, a bluish white color is assumed. Although 
the size of the younger larvae is not greater than that 
of the bark lice which they attack, they spin no silk at 
first and the spinnerets are rudimentary. As soon as 
the contents of one bark louse have been devoured the 
caterpillar abandons it and seeks a new prey, and is 
sometimes found exposed upon the twigs. Apparently 
realizing the necessity for protection, as well as ad- 
ditional food, it hastens to bury itself in a new victim, 
which usually is a matter of but some minutes. After 
having entered a bark louse it seems to be effectually 
protected from parasites. 

M. Rouzaud has kindly offered to transport to this 
country for experimental purposes living specimens of 
this extremely valuable insect, and we have arranged 
to accept his kind offer to attempt the introduction of 
the species into California upon a somewhat extensive 
scale. 

Although the black scale possesses in California, as 
well as in Hawaii, an efficacious parasite in Bilopho- 
gaster calif ornica, the latter does not breed rapidly 
and seems to have but two annual generations. In 
Erastria we have a much more rapid breeder, and if it 
should accommodate itself to the somewhat changed 
climate, as we ainticipate, its introduction will prove a 
boon to the California fruit grower. 

Other things being equal, the Erastria will prove a 
most profitable insect to introduce into California for 
work against the black scale. It comes from the native 
home of the scale insect and is there an effective enemy 
of the species. — Abstract from Insect Life. 



Water Proof ITlasonry. 

What was at first considered a doubtful experiment, 
viz., the use of coal tar as ameans of rendering masonry 
impervious to water, especially in positions exposed to 
direct contact with the latter, has proved a practically 
valuable resort. Used as a coating for masonry built 
up of very porous stone, tar renders it quite impervi- 
ous, even at a depth of some fifty feet of water, and, 
according to the opinion of those whose experience 
has been extensive with it, the article should be util- 
ized in all public buildings, particularly those designed 
for the preservation of works of art, the dissolving 
action of water, even upon mortar of superior quality, 
being well known, and also the unfavorable effect of 
the exudation of water charged with lime salts from 
the mortar. Two methods of using the tar are named, 
viz., in a boiling state in one or several layers, this being 
suitable for surfaces exposed to the air ; or it may be 
made to flame up before using, this being appropriate 
to surfaces which have to be covered up. It is stated 
that when boiling coal tar is employed in three coats 
on masonry the result is a black and very brilliant 
varnish, which perfectly resists the action of frost, 
water and sun, being likewise absolutely impervious ; 
and the tendency of the black coating to absorb heat 
may be overcome by white-dusting the whole before 
the tar is quite dry. — S'ational Builder. 




TYPES FROM INTEBMEDIATE 
DEPTHS. 




DEEP SEA SPONGE. 



IN OCEAN DEPTHS. 
The greater part of the surface of theearth is hidden 
deep under the waves of the ocean. The area of the 
dry land is 136,000,000 square kilometers, while the 
water surface is approximately 374,000,000. This vast 
submarine area remained for long an unknown world. 
It is only in recent years that science has called in- 
,^ -, _ _ telligibly to the vasty deep, and 
^ - constrained it to give account of 
itself. Man's direct personal in- 
vestigation of the sea floor is re- 
stricted within very narrow 
limits. The most experienced 
divers cannot remain more 
than a few minutes at a 
depth of sixty 
fathoms. Investi- 
gation of the 
depths is now 
carried on by ap- 
paratus on ship- 
board. The ordin- 
ary deep sea lead 
is dispensed with, 
and a metal tube 
substituted. The 
tube is heavy and is further hung with weights which 
are increased with the depth of the floor. For great 
depths the weight is five or six hundred weights. The 
line, strengthened with steel wire, is several miles long, 
and is kept rolled on cylinders which are operated by 
steam power. The work is heavy, and to test the bot- 
tom at a depth of three or four miles occupies hours 
or even a whole day. Attached to the deep sea tube 
are other instruments for determining the temperature 
of the several strata of water passed through, and 
also for bringing to the surface samples of the water 
from various depths. But it is also desired to know 
whether the vari- 
ous depths of 
ocean arB in- 
habited, and by 
what creatures. 
To this end speci- „ 
ally designed nets 
are employed. A 
great deal of in- 
genuity has been 
spent on these 

nets, some of which open and shut automatically at 
prescribed depths. These arrangements admit, not 
only of exploring the sea floor and of bringing up sam- 
ples of the ooze for investigation, but also of securing 
specimens of the types of life proper to various ocean 
depths 

During the last thirty years, several countries have 
fitted out deep sea expeditions, and thousands of deep 
sea soundings have been made, but our knowledge is 
still very fragmentary. We have learned that the 
ocean floor is not a level surface, but furrowed like the 
surface of the dry land, and 
similarly diversified with hill 
and dale ; but the mountains 
of the sea, instead of being 
subject td erosion like those 
on the dry land, are covered 
with a continuous soft shower 
of mineral and organic mat- 
ter, interspersed with occa- 
sional bones and teeth. The 
ocean bed is almost invariably 
a loose material. In the neigh- 
borhood of the shore, the rock is covered with debris 
wrested from the land, or with sediment brought down 
by the rivers; but this extends only to a short dis- 
tance from the land. The ocean depths are covered 
with a soft ooze. Everything that falls into the sea, 
and that has a greater specific gravity than its waters, 
sinks sooner or later to the bottom. Its floor is the 
sepulcher of all that lives and dies above — the trea- 
sure house of all that is committed to it. Meteoric 
stones innumerable have been quenched in it, and the 
floor is composed, in great part, of minute particles of 
iron — the so-called cosmic dust -and volcanic frag- 
ments and dust are widely 
distributed. Icebergs from 
the polar regions, freighted 
with rocks and other land 
debris, are often wafted 
into tropic, waters before 
they melt and release their 
burdens. The sea receives 
everything, but, for the 
most part, the character 
of its floor is determined 
by its minutest denizens, 

the diatomacce, the foraminifera, and the radiolarce. 
These short-lived creatures multiply and die, and their 
shells sink slowly, but surely, to the bottom, their in- 
numerable multitudes falling in a perpetual soft 
shower. The floor of the Atlantic, from 1,000 meters 
to 4,000 meters deep, is, over large areas, covered 
with a 'ihaxaoteristio material known as deep sea slime. 





GLOBIGEBINA. 



Microscopic investigation shows that it is, for the most 
part, composed of microscopic shells of the globi- 
gerina, of which we present a magnified illustration. 
These are subjected to enormous pressure at great 
depth, and form chalk and limestone strata. Thou- 
sands of years may be required to form an inch of this 
deposit. 

On the surface of the deep sea, and again on its floor, 
life is abundant ; but, at intermediate depths, the 
types are few and poorly represented. Fish which 
make their home in this desert of the sea are often 
exposed to hunger. Many of them are provided with 
a peculiar sac under the jaws~a bread bag — in which 
the flsh stores the surplus when he has made a good 
catch. 

It is remarkable that many deep sea fishes have very 
large eyes. It is, hence, evident that the depths are 
in some sort illuminated, even although the rays of 
the sun do not reach them. But many of the fish are 
themselves highly luminous — they carry their own 
lanterns about with them, in fact ; and some, at least, 
of them can fiash and extinguish their light at will. 

The thousands of mariners who have gone down at 
sea will leave no durable remains, the minute dwellers 
of the deep leave nothing unconsumed, even the bones 
of whales dredged up are found bored through and 
through ; but the depths of the Pacific have yielded 
countless thousands of sharks' teeth — thousands even 
at a haul — but the greater portion of them belong to 
extinct species. — C. Falkenhorst, in the Literary 
Digest. 

— « » > fc 

Sontbern Inventorrs. 

The Boston Journal of Commerce, alluding to impor- 
tant inventions made by Southern men, names a num- 
ber who have contributed many notable inventions to 
science. 

Despite the fact that the people of the South were 
but little engaged in scientific or mechanical pursuits, 
and that their intellectual energies have for the most 
part been absorbed with other thoughts, yet many 
notable inventions and contributions to science have 
been made by Southern men. writes Barton H. Wise, 
in the Popular Science Monthly. Cyrus H. McCormick, 
a native of Rockbridge County, Va., and the inventor 
of various agricultural implements, among them his 
famous reaper, received the thanks of the French Acad- 
emy of Sciences for having done more for the cause of 
agriculture than any other man living. "Owing to 
McCormick's invention," said William H. Seward, in 
1860, " the line of civilization moves westward thirty 
miles each year." Richard J. Gatling, of Hertford 
County, N. C, devised various machines and the Gat- 
ling gun, now an arm of the United States service and 
adopted by foreign governments as well.- Both Mc- 
Cormick and Gatling moved west, the former to Chicago 
and the latter to St. Louis— the country districts of 
Virginia and North Carolina affording them poor fields 
for their endeavors. Henry J. Rogers, a Baltimorean, 
was the practical adviser and assistant of Morse in the 
construction of the first telegraph line in the Unit.ed 
States, which was bnUt in 1844, between Washington 
antl Baltimore. He was the superintendent of it, and 
made many improvements in it, and was the inventor 
of several telegraphic instruments. Rogers also de- 
vised the first system of pyrotechnic signals in the 
United States and the one by means of fiags that was 
adopted by the navy in 1846. The author of inter- 
national fog signals was Samuel P. Griffin, of Georgia; 
and the inventor of the first complete system of ciphers 
used by the Associated Press was Dr. Alexander Jones, 
of North Carolina. The name of Maury stands above 
that of every other Southerner, if not of every Ameri- 
can, in his contributions to science. Maury's writings 
demonstrated that meteorology could be raised to the 
certainty of a science, and Humboldt credited him with 
being its founder. 



sir Samuel Baker. 

The distinguished African explorer Sir Samuel Baker 
died at his residence at Newton-Abbot, Devonshire, 
England, on December 30. He was born in London, 
June 8, 1831. In 1861 he formed a small party to pro- 
ceed to the source of the Nile. Without guide or in- 
terpreter, he discovered, on March 33,- 1865, the great 
fresh water lake which he christened Albert Nyanza. 
He proved that the Nile was navigable for large ves- 
sels as far as Gondokoro, 1,450 miles south of Khartoum. 
The slave trade of the interior, with Khartoum as its 
base, had grown to enormous proportions. In 1869 
Sir Samuel Baker was appointed bey by the Viceroy 
of Egypt. In the face of great diflBculties he worked 
his way through the hostile tribes, subduing them and 
abolishing the trade in slaves, until the name of the 
"White Pacha "was known and feared all through 
Central Africa. When his commission expired the 
slave trade was resumed with all its horrors. 

As a writer. Sir Samuel was very entertaining, and 
his books had an enormous sale. Sir Samuel Baker 
takes a high place among the explorers of the dark 
continent, and his name will beever remembered along 
with those of Livingstone, Grant, Speke, Sweinfurth, 
Stanley, and others. 
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VENOMOUS SFIDEES. 



BT NICOLAS PIKE. 



In the acquisition of knowledge it cannot be too 
strongly impressed on the mind that the most common 
things met with in our daily walks we often know least 
about, yet they are deserving of our careful attention. 
Spiders, that we meet everywhere, and that constantly 
excite the horror of man, woman and child, so that 
their hands are ever raised against them, are, as a rule, 
perfectly harmless and often beneficial to man. I must 
confess that even I do not feel at ease with a large 
spider crawling over my person. Yet the study of their 
life history is most interesting. I have watched with 
delight the "orb weavers" constructing their geome- 
trical webs ; the skill with which the cocoon is fashion- 
ed and hung with the greatest care, and the adroit- 
ness displayed in drawing leaves together for either 
summer or winter home. It is all wonderful and 
shows a higher order of intelligence than is generally 
attributed to these curious creatures. 

There has been a great deal written of and publish- 
ed in the newspapers, and also in " Insect Life," issued 
under the auspices of the government, in relation to 
venomous spiders, and especially to those of the genus 
Latrodectus. I have met with many of them in differ- 
ent parts of the world. I first procured some in Mau- 
ritius, also from Madagascar, La Digue, one of the 
Seychelles group of islands ; from the foot of Table 
Mount, near Cape Town, South Africa ; from Lone 
Island, where it is common, and I have had it from 
the Southern States and Mexico. I thought Long 
Island was its northernmost limit, but Mr. Bmerton, 
one of our best arachnologists, tells me he has met with 
it both in Connecticut and Massachusetts. Thus it will 
be seen the genus is widespread. As the bite of the La- 
trodectus is said to be very dangerous, I will give a de- 
scription of and a resume of facts connected with this 
and other spiders. 

We have two species on Long Island — the L. vere- 
eundum and L. lineatus, but it is, I believe, only the 
bite of the former that is said to be poisonous. The 
female has a glossy black abdomen, with blood-red 
spots underneath, that often extend in a chain above, 
and a few white lines anteriorly, sometimes wanting. 
The male is noticeable from its slender form and long 
legs ; the abdomen is black or dark brown, with orange 
or white spots, and the black coil of the palpus is vis- 
ible. I have generally found it under the bark of old 
decayed stumps of trees, and in July under dead leaves 
in the woods. It spins a small web on low bushes, 
and remains in the center of it, feet uppermost, while 
the small egg-shaped' cocoon is hung on one of the 
guys of the web. Though reputed to be so poisonous," 
I have handled quite a number, and brought some 
home alive to be sketched. 

r From all descriptions the Madagascar latrodectus 
has the worst character. It is called Menavody by 
the Malagaches, and from Dr. Vinson's account of it, 
after several moultings it appears to resemble our 
American L. verecundum. The female is much larger 
than the male, and does not scruple on the least pro- 
vocation to devour her spouse. The young are also 
very pugnacious, and out of a large brood compara- 
tively few arrive at maturity — a fortunate circumstance 
if it be true that this spider is so venomous. 

The Rev. Paul Camboue,* a missionary of Tanana- 
rive in Madagascar, has recently published an account 
of the noxious and beneficial spiders of that island. 
He refers to the latrodectus as being reputed dan- 
gerous, giving even fatal bites, and from further in- 
formation says he hears from " the east shore of the 
island that it is not the bite of the spider that is dan- 
gerous, but contact with the crushed body. This pro- 
duces the inoculation of the venom, bringing about 
the gravest consequences with man and even the 
zebu." 

When Dr. Vinson visited Madagascar he bad quite 
a number of these spiders brought to him, but no case 
of poisoning came under his observation. He quotes 
another writer (Achille Percheron), who asks, " Have 
spiders venom ? " and answers, " Yes ; they possess it, 
but its action is relative to the animal attacked. A fly 
pierced by a spider perishes in a few moments ; other 
insects more slowly according to size, but a man bitten 
by a spider in Paris would not be hurt any more than 
from the bite of a gnat. In warmer climates wounds 
are more serious, local inflammations ensue, and if ne- 
glected the heat of the climate brings more or less 
grave results and even death." 

This is just my opinion. Of spiders possessing 
poisonous qualities and the will to inflict wounds there 
is not the least doubt. Examine a spider and you will 
find two falces on the head, each composed of a base 
and fang, the former simply a support to the cutting 
instrument. It has a groove on the under surface into 
which the fang folds down when not in use. The 
fangs are hard and sickle shaped, armed with numer- 
ous sharp teeth, and attached to each is a gland com- 
posed of a n«mber of filaments united by a membrane 
into the form of a sac. The glands secrete a poisonous 
matter which is deadly to insect life. The fang is 

♦ See " Inaect Life," vol. a, No. 9, p. 873. 



partly hollow, and through it the poison flows, and es- 
capes from a small opening at the tip. When a 
spider seizes its prey it bites it with the fangs and par- 
tially paralyzes the victim. In all but the large 
spiders, some of which have strong, powerful fangs, 
the instruments are far too weak to penetrate the epi- 
dermis of a man's hand or foot. 

In my studies of the arachnoids I have handled 
thousands of specimens and have several times been 
bitten by large ones here. On one occasion an Epeira 
riparia bit me on the cheek, but I did not experience 
more discomfort than from the bite of a mosquito. I 
believe the temperament of the individual counts great- 
ly in all such cases. The man who carried my traps 
was bitten the same day by one of the same species on 
the ear as he passed through some bushes and broke 
down a large web, which the enraged spider resented. 
The bite swelled and produced pain and nausea, but a 
good dose of brandy soon relieved him, and I bathed 
the ear with some tincture of Urtica urens I always 
carried in case of an emergency, and he was soon all 
right. 

Even mosquito bites, that only affect me temporari- 
ly, so seriously act upon some of my friends that pain- 
ful swellings ensue and often last for days, probably 
caused by the impurity of blood, perhaps of a scrofu- 
lous nature. 

Then a bite of a spider in our northern clime would 
doubtless have a very different effect to that in a hot 
country, like Madagascar. Just as our own rattle- 
snake, for instance, when taken from his winter 
hibernaculum, does not appear to have half the venom 
in its bite that It has in July and August, or that is 
possessed by Texas or Mexican rattlers in their tropical 
homes. 

Numerous cases of spider bites have been reported 
to me, and some I have carefully investigated, and I 
must say that nearly all the reputed bites proved to 
be something else. In one instance, the patient com- 






convulsions continue for a month or more. In eight 
cases carefully investigated there were two deaths. 

A young lady was bitten over the nerve of the mid- 
dle finger of the right hand. The pain was intolerable 
and ascended up the arm to the heart, where it in- 
creased. The tongue was slightly paralyzed, breath- 
ing diflBcult and convulsions at intervals. The third 
day the temperature was 103° F., with vomitings and 
dejections black. The fifth day the fever subsided, but 
the pain lasted for forty days, with frequent convul- 
sions, and the patient remained weak for some time 
after the pain subsided. I know the above is a fact, as 
I had it from the father of the young lady, a doctor 
himself. The solpugas are placed by entomologists 
among the Pedipalpi, below the true spiders, and all 
are noticeable for enlarged maxillae, usually ending ui 
a forceps, as this one has. The spider is light brown 
on the cephalothorax and dark on the abdomen, the 
legs and joints of various sizes and lengths. The 
curious appendages in front when examined under a 
microscope have the form of a crab's claw with strong 
teeth and forceps. Each of the hairy feet has two long 
claws and a sharp needle-like spine. 



plained of numbness of the parts supposed to have 
been bitten, nausea, and chills of the whole body. 
The spider was shown me, and I identified it as Attus 
tripunctatus, a small one, that I saw at once was quite 
incapable of penetrating a man's hand, from the slight, 
weak fangs. In two days the hand and arm swelled so 
badly it was thought advisable to open the wound, 
when a piece of a needle was discovered that was em- 
bedded in'the bone. A seamstress had carelessly left her 
needle sticking in a window sill. The man, seated 
near, threw his arm on the sill, when the needle broke 
in the palm of his hand; but the spider, passing over 
it at the same moment, was captured as the cause of 
the pain, and, until the opening of the wound, both 
patient and doctor persisted it had done the mischief, 
in spite of my protestation, and I could cite many 
other cases. 

- Though I have little belief in the poisonous bites of 
our small northern spiders, I am, quite aware there are 
dangerous ones to come in contact with in hot climates. 
I will mention one that I think is very little, if at all, 
known outside of its own habitat. It is a native of 
Nicaragua, and is met with frequently in dwelling 
houses, among wearing apparel, and paper, in closets 
and wardrobes. Especially is it found among cotton 
and woolen goods, which it eats voraciously. It has 
been known to live a month on bits of paper, and is 
very troublesome among books. Truly, this spider ap- 
pears to be omnivorous, and has cannibalistic tastes 
also, for it will devour another of the same species 
whenerer opportunity offers. Place two individuals 
of the same size in a bottle, and in fifteen minutes the 
stronger will have eaten the other, leaving no vestige 
of him, and while feeding, the fore appendages work 
with a sawing movement, backward and forward. It 
is also found in the dry wood of old cacao trees and in 
the crevices of mud walls. 

The name of this most undesirable tenant of a house 
in Spanish is Casimpulga, supposed to be the Solpuga 
limbata, Luc. It spins no web like a spider's, but de- 
posits its eggs in the same way as she does. It is very 
pugnacious and will bite sharply if interfered with. 
The bite gives intense pain, traveling along the motor 
nerves to the heart, causing sharp, cutting pains in 
that organ and diflBculty of respiration. The bitten 
member becomes swollen and assumes a dark color ; 
high fever ensuee, temperature 104°; blaok stools and 



Fatal Spider Bites. 

It has been generally believed in Jamaica, from quite 
early times, that serious results will arise from the bites 
of certain spiders. The following testimony from Dr. 
Cargill, of Half -Way Tree, confirms this belief, and has 
value as an independent statement of one who has had 
long experience in the island. The Queue-rouge is, of 
course, the Latro ductus, which is not uncommon in 
Jamaica. In the original MS. the omitted names are 
given, but I have received permission to send it for 
publication on condition that I omit them. The Colon 
spider is one of the old genus My gale. — [T. D. A. Cock- 
erel! (June, 1893). 

" It was supposed that the whitlow, which ended in 
blood poisoning, originated in a spider's bite (in Mrs. 

's case), but I was never satisfied that such was 

really the case. People are very apt to mix up post 
0,1x6 propter hon oeeurrBnece. There can be no doubt 
that venomous spiders, such as the tarantula and black 
spider (the little red-tailed Queue-rouge especially), 
have occasioned death in rare instances, either by the 
direct lethal effects of the;r poison or by blood poison- 
ing secondarily. I have never had any death from 
spider bite in my own practice, but I have had many 
cases attended with severe pain and serious inflamma- 
tion of the joints of the fingers. Capt. 's first 

wife nearly lost a finger from a black spider bite, and 
the late Richard Hill (naturalist), an old friend of mine, 
told me that he had a friend who died from a spider 
bite on his tongue. The spider was a Queue-rouge, and 
had got between the blades of some guinea grass which 
he had put in his mouth. There is a very large spider 
in Colon, which the people call antelope, but which is 
no doubt a species of tarantula. This spider has been 
known to kill dogs and horses, and the bottle which 
contains a good specimen in our museum has a label 
which states that the spider was supposed to have 
killed a girl. We have many interesting spiders in Ja- 
maica, and if I can get a red-tailed black spider, I will 
send it to you. It is far more venomous than a scor- 
pion." — [Jasper Cargill (November, 1891). — Insect Life. 

♦ « » > ♦ 

Action of Oxygen In Aspliyxla. 

With regard to the physiological action of oxygen in 
asphyxia, more especially in coal mines, a committee 
of the British Association has arrived at the following 
conclusions : 

1. In the case of rabbits asphyxiated slowly or rap- 
idly, oxygen is of no greater service than air, whether 
the recovery be brought about in an atmosphere con- 
taminated by carbonic acid or completely free of car- 
bonic acid, and whether artificial respiration be resort- 
ed to in addition or not. 

2. Pure oxygen, when inhaled by a healthy man for 
five minutes, produces no appreciable effect on the res- 
piratory rate and volume, nor on the pulse rate or 
volume. 

3. Oxygen, whether pure or somewhat diluted, pro- 
duced no effect on one particular patient, who suffered 
from cardiac dyspnoea of moderately severe type, in the 
direction of ameliorating the dyspnoea, and, compared 
with air inhaled under the same conditions, produced 
no appreciable effect, either on the respiratory rate 
and volume or on the pulse rate and volume. 

i. An animal may be placed in a chamber, the gene- 
ral cavity of which contains about 50 per cent of car- 
bonic acid, and retained there for a long time without 
supervention of muscular collapse, provided a gentle 
stream of a respirable air gas or oxygen, indifferently, 
be allowed to play upon the nostrils and agitate the 
surrounding atmosphere. 

— — — < I ■ I > 

To Arrest a Cold. 

Tincture gelseminm 0A. 2 

Liqnid ergot " 5 

Camphor water dr. 4 

Mix, and take every hour Immediately the cola is 
felt. If this is taken for twelve hours, at the same 
time keeping indoors in the warmth, many a cold will 
be out short. — Corr.-BU Sohweig. Aertge. 
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A NEW OPTICAL LANTEBN. 
{Continued from first page.) 
York, the undesirable features have been entirely 
eliminated. The lamp Is perfectly automatic in the con- 
trol of the carbons, which are disposed at such an angle 
as to present the crater of the positive carbon to the 
cendensing lenses of the projector. This feature is 
very desirable, for, when carbons . are verti- 
cal, even if the negative carbon is advanced 
toward the condenser out of line of the positive, 
the light will proceed from the negative carbon 
as well as the positive, thus making two sources 
of light instead of one — a condition fatal to 
definition on high class work. If, however, the 
carbons are placed at an angle, as shown in the 
cut, the luminous spot on the negative carbon 
is obscured from the condenser, and the crater 
on the positive carbon is presented in a most 
favorable way. By an admirable system of 
mechanism in the lamp referred to, the point of 
the lower carbon is accurately maintained in a 
given position, and the upper carbon is gradu- 
ally and regularly fed toward it in the exact 
proportion to its consumption. This mechan- 
ism is so simply and nicely adjusted that the 
lamp may be run for hours without a flicker, 
always maintaining the radiant in the optical 
center of the projector. 

The regulating device is contained in a metal 
case only 2 inches thick by S]4 inches wide and 
4^ inches high, making it the most compact and 
easily adjusted lamp that has been brought to 
our notice. 

The negative carbon is' automatically moved 
upwardly as it burns away. The positive car- 
bon is fed down by the weight of the carbon 
holder and by a small spring-actuated train of 
gearing, which is held in check while the arc is 
of normal length, or released when the length 
of the arc becomes too great, bj- a shunt magnet 
contained by the casing. The action of the 
shunt magnet is controlled by a spring acting 
on its armature ; an increase in the tension of 
the spring increases the length of the arc, while 
a reduction of the tension diminishes the length 
of the arc. 

The mechanism controlling the carbons is so 
constructed that the lamp may be used on from 
five to twenty amperes of current, by the mere insert- 
ing of carbons of suitable sizes. The lamp is perfectly 
insulated, so it may be freely handled. 

This lamp may be clamped on a vertical post, with a 
sliding base, admitting of universal adjustment ; or it 
may be mounted otherwise, as may be desired. The 
utility of this lamp is by no means confined to optical 
projection, for, owing to its convenient size and the 
absolute steadiness of its light, it finds extensive use in 
photo-lithography and copying, micro-photography, 
for theatrical effects, and, in fact, all uses for which an 
intense artificial light is desired. The intensity of this 
light admits of the use of the 
optical projector in a room that 
is only partially darkened, which 
greatly increases its utility and 
widens its scope. 
The same firm have recently 
. taken out patents on a new form 
of optical lantern, which they 
have given the name of the 
" Criterioi^" This apparatus is 
constructed with a view to be- 
ing universally adjustable and 
adaptable to optical projection 
in all its branches. It may be 
used singly, as shown in the 
large engraving, for the projec- 
tion of ordinary views and dia- 
grams, or two or three of them 
may be used side by side or 
mounted one above the other, as 
shown in Fig. 3, for producing 
the most elaborate dissolving ef- 
fects, with either the oil, oxy-hy- 
drogen, or electric light. The 
device for producing perfectly 
gradual dissolving effects with 
the electric light is original with 
this firm. 

For scientific projections, the 
objective lenses, with their sup- 
ports and slide box, may be en- 
tirely removed, giving place to 
the optical bench, as shown in 
the engraving of the improved 
polariscope. For the projection 
of experiments in acoustics, op- 
tics, microscopy, physics, chemistry or spectrum analy- 
sis, the various parts of. the polariscope may be re- 
moved and other necessary appliances may be inserted 
in the sliding supports shown. The desirability of 
this interchangeable system may be seen at a glance. 
Among the apparatus that may be used on these slid- 
ng stands, in addition to that shown in the cut, are 



the crystal stage, supports for prisms, and physical ap- 
pliances — mirrors, tuning forks, focusing lenses, ad- 
justable slits, diaphragms, chemical tanks, and alum 
cells — a system of parallelizing lenses, microscope at- 
tachment, in fact, every conceivable form of apparatus 
for use in any position. 
The condenser support is adjustable vertically, and 




of the Branson Machine Company, obtained the first 
patent on the Branson machine. The hosiery made 
on this machine is seamless, and the stitcb is the same 
as that made by hand knitting. The work is com- 
menced at the top of the stocking, which is ribbed as 
far as required as if knit by hand, and the narrowing 
for shaping the leg is effected by a stitch regulator. 
The heel is made at the proper place by knit- 
ting backward and forward with the machine, 
being made double thickness if desired, but 
without a stitch being added by hand, after 
which the knitting of the foot is finished, ex- 
cept the joining of a few stitches at the toe, as 
indicated in one of the views, this being done 
by hand with a finishing needle. For the knit- 
ting of different sizes, and to enable one to use 
fine and coarse yarns, different sizes of inter- 
changeable heads, as shown in one of the views, 
are made for the machine. With two sizes of 
the machine heads, and three needle cylinders 
containing different numbers and sizes and 
needles for coarse or fine yarns, all sizes and 
qualities of men's, women's and children's hose 
may be knit on the machine. The change 
from one head or needle cylinder to another is 
but a few minutes' work at any time. Among 
recent improvements in the machine is an at- 
tachment to hold down the work during the 
process of knitting, making possible the manu- 
facture of finer and better goods and simplify- 
ing the operation of the machine, as it enables 
the same tension to be applied to the heel and 
toe as is applied to the circular portion of the 
hose. The operator retains hold of the crank 
during the whole operation of making the heel 
and toe, using the left hand to both raise and 
lower the needles. The heel is not held down 
nor is any weight attached to it, so that there 
is no strain on the yarn or pulling down on the 
heel by the operator. The machine is well 
built in all particulars. The oflBce and manu- 
factory of the Branson Machine Company is at 
No. 504 St. John Street, Philadelphia. 



DISSOLVING VIEW LANTEBN. 

various combinations of condensers may be inserted or 
removed from the front of this support. It would seem 
that no form of construction could admit of more uni- 
versal adaptability. Again, theopticalbench, as shown 
and described, may be removed, giving place to J. B. 
Colt & Co.'s improved forms of vertical projection and 
opaque attachments. A lantern like that represented 
in the large engraving is in use at the oflBce of the 
SciBNTiFic American. 



FAMILY KNITTING MACHINES. 
The simply constructed and remarkably eflBcient 1 
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THE NEW BRANSON KNITTEB. 



CHANGEABLE HEAD- BBANSON KNITTEB, 



hand knitting machine shown in the illustration was 
exhibited at the World's Columbian Exposition, and 
was awarded a premium. It is adapted for family and 
manufacturers' use, and in it are embodied the im- 
provements resulting from twenty years successful ex- 
perience in the manufacture and use of such machines, 
for it was in 1873 that James L. Branson, the president 



Experimental Immnnlty from Inflnenza« 

Our knowledge as regards the source and 
spread of infiuenza has been advanced but lit- 
tle, in spite of the recent occurrence of several 
epidemics. Dr. Brurchettini, however, still maintains 
that the bacillus which he has before described is the 
causal agent of this disease, and he again refers to his 
experiments on aniinals, especially those on rabbits, 
which proved to be particularly susceptible. The 
pathogenic value of this microbe 
has been strongly contested by 
Drs. Pfeiffer and Bech ; but be 
its nature what it may, it is not 
without interest to know that 
Dr. Brurchettini has succeeded 
in producing in the rabbit an 
immunity against its attacks. 
The results of his experiments 
may be briefiy summed up as 
follows : 

Rabbits can be successfully i»- 
oculated without much difficul- 
ty, so that when subsequently 
treated with cultures of this ba- 
cillus (according to Dr. Brurchet- 
tini it is that of influenza) the 
animals remain perfectly unaf- 
fected. The material which gives 
the most complete immunity is 
obtained from cultures on blood 
serum filtered by Berkefleld's 
method. The blood serum ob- 
tained from animals rendered 
immune possesses the property 
of rendering other animals like- 
wise immune from infection by 
the bacillus and from its toxic 
effects ; and so great does this 
power seem to be that it was 
found sufficient to employ serum 
only in the proportion of 1 to 
42,000 relatively to the body 
weight, and even in doses less 
than this. Finally, this serum 
was found to be capable of exer- 
cising curative properties, for 
when injected into animals al- 
ready inoculated with the bacil- 
lus and suffering from its effects 
in the most severe form the tem- 
perature fell to normal and the 
animals recovered, while control 




HOSIERY MADE ON BRANSON 
KNITTER. 




animals died in a few days. — Lancet. 



Db. O. V. Thaybb of San Francisco has successfully 
used the solar cautery — burning glass — in removing 
facial discolorations of the skin of large area, &]^q in 
removing tattoo or India, ink marlss. 



© 1894 SCIENTIFIC AMERICAN, INC 



January 20, 1894. J 



^mntxixt ^mmtm. 



4» 



IttFKOTED A1TT0MATIC SIGNAL AFFABAT1TS. 

In England at this season of the year all the railway 
companies are more or less troubled with fogs, and the 
question of the best methods of dealing with the im- 
mense traffic near the large centers of population re- 
quires very careful consideration. I'he Engineer, Lon- 
don, to which we are indebted for these illustrations 
and the following particulars, says : The system now 
generally employed is that of placing men at short dis- 
tances apart alongside the various tracks, and the 
duty of these fogmen is to place detonators upon the 
rails. In order to increase the certainty of the signal- 
ing, it is usual to place two detonators at a distance of 
some ten yards apart, so that in case one should fail 
to explode it is practically certain that the other will 
give the required signal. In many cases detonators 
are left on the rails even after the fog has cleared off, 
and some of the men are not averse to the work, seeing 
that while employed on it they obtain about three 
times their usual pay. In both cases there is, of course, 
unnecessary expense. 

On some lines pits are dug in the six-foot way, and 
the men are stationed in them and provided with 
open fires. This system, however, is a fruitful cause 



of rheumatism, brought on by the damp rising from 
the ground and the impossibility for movement on the 
part of the men. The work of fogmen is not entirely 
without danger from the explosion of the detonators, 
as there have been many cases where portions of the 
cases have injured the sight of the man employed. In 
order to obviate these difficulties, and to render the 
work of fog signaling more certain, while requiring 
the attention of fewer men, many inventors have 




SECTION or AIR CYLINDER '^' 

OR DASH-POT 



brought out apparatus. Some of, these mechanisms 
have been, however, too elaborate, and when sub- 
jected to the frequent shocks on the main lines have 
failed to work properly, while in other cases the ap- 
paratus has been too expensive. 

We were recently invited to witness the working of a 
new apparatus invented- by Mr. J. F. Dixon, of Hud- 
dersfield. On arriving at Holbeck, near Leeds, we 
found that a complete set of the apparatus had been 
fixed at a distance of about 200 yards from the station 
upon the main line, and the party was here joined by 
the inventor, who, along with Mr. Evans, explained 
the working of the apparatus. By the kindness of Mr. 
Ellis, of the Great Northern Railway, a locomotive had 
been provided, which was run backward and forward 
over the detonators to exhibit the action of the appa- 
ratus. 

Fig. 1 is reproduced from a photograph, and shows 
the general arrangement of the mechanism outside the 
rail. It will be seen that the space occupied is not 
great; and that no obstruction is caused. Figs. 2 to 7 
show the apparatus in detail. Referring to Fig. 7, E is 
the rail, and close alongside it is placed an inclined 
bar, F. This bar is pivoted at one end upon a sleeper, 




IMFB07ED AUTOMATIC SIGNAL APFABATUS. 
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and the top of the tee-bar is at the same level as the top 
of the rail, while the other end is about 1}4 in. higher 
than the top of the rail, and is therefore subject to de- 
pression as soon as a train passes over it. The de- 
pression of this bar actuates the whole apparatus. The 
arrangement really consists of two entirely separate 
parts — (a) the tee-bar and its controlling dashpot, (6) 
the detonator magazine and feeding apparatus. These 
two parts are not rigidly connected in any way, so 
that the jars to which the bar is necessarily subjected 
are not transmitted to the more delicate mechanism of 
the feeding apparatus. Fig. 7 is a section through 
the dashpot, and shows clearly its connection with the 
tee-bar. As soon as bar, F, is depressed, it lifts the link, 
H, by means of the lever, J, and causes the piston, K, 
to rise in the air vessel, L ; this piston rises freely, owing 
to the opening of the valve, M. The cover, G, is at- 
tached to the lifting link, H, and is used merely to 
keep dirt out of the dashpot. At the same time the 
rocking shaft, N, is partially rotated and the lever, O, 
is raised. The train may now be supposed to have 
passed over the tee-bar ; the lever, O, which is counter- 
weighted, and the weight of the piston in the dashpot 
now cause the piston, K, to descend slowly in the cylin- 
der, L. Two vertical grooves are cut inside the cylin- 
der, L, which allow the piston to descend rapidly at the 
end of its stroke by permitting air to escape from under- 
neath it. The valve, M, should of course allow no air to 
pass it. It is thus obvious that the speed at which a 
train may pass over the bar has no effect upon the ac- 
tion of this part of the apparatus, as it is entirely con- 
trolled by the dashpot. In fine weather the whole ap- 
paratus is put-out of gear by wedging up the lever, O, 
on the dashpot side of the rocking shaft, and so per- 
manently depressing the tee-bar to the level of the top 
of the rail. 

We now pass to the magazine and feeding mechan- 
ism. Fig. 3 shows the magazine, P, most clearly. It 
consists of a cast iron box of rectangular cross section, 
provided with a light spring of the jack-in-the-box 
type, which continually presses upward the detonators 
piled upon it ; tne Qeluuertor is thorofore always kept 
at the proper height to be seized by the forceps, Q. 
The detonators are formed as shown in Figs. 5 and 6, 
where R is the detonator proper, held by clips formed 
from the thin tinned plate, S. Supposing the tee-bar, F, 
to be pressed down by a passing train, or to be perman- 
ently held down as described by wedging the lever, O, 
then thecounterweighted lever, T, Fig. 4, descends and 
partially revolves the spindle, T', Fig. 2, upon which is 
keyed a quadrant, T^ gearing with a bevel wheel keyed 
upon the vertical shaft, TJ, Fig. 4. Upon the shaft, U, is 
keyed the forceps, Q, so that a descent of the tee-bar 
causesjthe forceps to rotate until opposite the magazine. 
Tihe loose limb of the forceps is controlled by the spring, 
a, and the method of opening and closing the jaws of the 
forceps is very ingenious. Let us suppose that a deto- 
nator has been held upon the rail at B, Fig. 2, then a 
passing train would explode it, and, depressing the 
tee-bar, would allow the forceps to swing toward the 
nagazine. In doing so the lower limb, V, which is pro- 
vided with a small roller, would pass externally along 
the curved blade, c, and the jaws would be gradually 
opened until the catch, d, released the spent detonator, 
which then would fall to the ground ; the jaws of the 
forceps, remaining wide open, would come opposite the 
detonator in the magazine, and at that instant the 
lever would reach the end of the curved blades, c, and 
would be smartly drawn back by the spring. A, so 
closing the jaws of the forceps upon the detonator. 
We may suppose that this series of movements has oc- 
cupied two seconds ; the forceps will remain opposite 
the magazine until the tee-bar again rises, which may 
take half a tninute, or any shorter or longer interval 
desired, according to the fit of the plunger in the dash- 
pot. 

As soon as the tee-bar rises, the lever, O, falls, and 
the forceps moves round and places the new detonator 
on the rail. The curved blade, c, allows the limb, V, 
to press it out of the way, and then returns to its pre- 
vious position. We have now described the action of the 
mechanism when detonators are required, and it must 
be clearly understood that in the normal condition a 
detonator is always on the rail,just as in the normal con- 
dition the signal is at danger. If the apparatus is 
placed out of use, the forceps remain opposite the 
magazine the whole time. As the signal given by the 
detonator must agree with that given by the signal 
arm, there must be a connection between the two, and 
this is effected by attaching the end, e, of the bell- 
crank lever, Fig. 4, to the lever which works the sema- 
phore signal. If now the semaphore be pulled over to 
the " off " position, the bell crank lever descends, and 
its end, e', catches the cam, f, and causes the lever, T, 
to be partially rotated. This action is not very obvi- 
ous in Fig. 4, as the lever, T, is supposed to be at its 
highest position, and the forceps to be just taking a 
new detonator out of the magazine ; but in the nor- 
mal position, with a detonator on the rail, the lever, T, 
is horizontal, and the end, e', comes into gear with/', 
owing to the fact of the center, upon which the bell 
crank lever turns, being out of plumb with the axis of 
the lever, T. By the descent ot f the quadrant and 



bevel wheels and vertical shaft, U, are actuated to 
the opposite direction to that previously described, 
and the detonator is swung off the rail from position, 
b, to position, /, where it remains so long as the signal 
is at " all right," and is, therefore, not exploded. The 
semaphore can thus be worked at any time, irrespect- 
ive of whether a train is on the bar or not. 

Another case which may be supposed is that of a 
train upon the bar, during which time the signalman 
might place the signal at danger before the train was 
clear. The return of the bell crank might cause an- 
other detonator to be placed upon the rail when it is 
not needed. This action has been foreseen, and a lock- 
ing gear arranged. Referring to Fig. 2, a narrow bar, 
G, may be seen, which is actuated by the signal lever. 
This bar, G, comes over the piece, H, which is rigidly 
connected with the lever, T, and locks the apparatus 
so long as a train is on the bar. As soon as the train 
passes over, however, this lock is freed, and the ap- 
paratus is free to work. We may add that the maga- 
zine will hold Bfty detonators, and it can be filled 
very easily. A small hole is provided in the cover, and 
by pressing down the spring by means of a short rod, 
the new detonators can be inserted one by one. The 
apparatus can be made so as to place two or three de- 
tonators upon the rail. That at Holbeck places two 
detonators on the rail at a distance of ten yards apart ; 
this needs merely a duplication of the magazine and 
feeding mechanism. Only one dashpot and inclined 
bar are needed. 



nine years being 30'35 bushels per acre. The best re- 
sults came from sowings made not later than Septem- 
ber 20. The value of crop rotation in maintaining yields 
of grain has been strongly emphasized, for a compari- 
son of rotating crops with constant grain cropping for 
seven years showed an average gain of 57 bushels per 
acre in favor of the former. Another important result 
obtained was that wheat may be harvested at any time 
from the dough stage to the dead-ripe condition, with- 
out appreciably affecting the weight or yield of the 
grain. A comparison of forms of nitrogen as fertilizers 
for wlieat indicated that sulphate of ammonia is better 
than nitrate of soda or dried blood. 



How to make Plaster Castfs of Objects of 
Natural History. 

At a recent meeting of the Manchester Microscopical 
Society, Professor Boyd Dawkins, F.R.S., exhibited a 
number of casts in plaster of Paris of various objects 
of natural history, and explained the process by which 
any one can make them for himself. The material of 
the mould is artistic modeling wax, which is a compo- 
sition akin to that which is used by dentists. And as 
it becomes soft and plastic by the application of heat, 
though in a cold state it is perfectly rigid, it may be 
applied to the most delicate object without injury. As 
it takes the most minute markings and striations of the 
original to which it is applied, the microscopic struc- 
ture of the surface is faithfully reproduced in the cast. 
The method is briefly this : 

1. Cover the object to be cast with a thin powder of 
steatite or French chalk, which prevents the adhesion 
of the wax. 

2. After the wax has become soft, either from immer- 
sion in warm water or from exposure to the direct heat 
of the fire, apply it to the original, being careful to 
press it into the little cavities. Then carefully cut off 
the edges of the wax all round, if the under-cutting of 
the object necessitates the mould being in two or more 
pieces, and let the wax cool with the object in it, until 
it be sufficiently hard to bear the repetition of the 
operation on the uncovered portion of the object. The 
steatite prevents the one piece of the mould sticking 
to the other. The original ought to be taken out of 
the mould before the latter becomes perfectly cold and 
rigid, as in that case it is very difficult to extract. 

3. Then pour in plaster of Paris, after having wetted 
the moulds to prevent bubbles of air lurking in the 
small interstices, and if the mould be in two pieces, it 
is generally convenient to fill them with plaster sepa- 
rately before putting them together. 

4 Then dry the plaster casts either wh oil y or partially. 

5. Paint the ctists in water colors, which must be 
fainter than those of the original, because the next 
process adds to their intensity. The delicate shades 
of color in the original will be marked in the cast by 
the different quantities of the same color which are 
taken up by the different textures of the cast. 

6. After drying the cast steep it in hard paraffin. 
The ordinary paraffin candles, which can be obtained 
from any grocer, will serve the purpose. 

7. Cool, and polish the cast by hand with steatite. 

The result of this process is far better than that ob- 
tained by any other. The whole operation is very 
simple, and promises to afford a means of comparison 
of natural history specimens in different countries 
which has long been felt to be a scientific need. Casts 
of type specimens may be multiplied to any extent at 
a small cost of time and money, and are as good as the 
original for purposes of comparison, and almost as hard 
as any fossil. 

Professor Boyd Dawkins has employed it for copy- 
ing flint implements, fossils, and bones and teeth 
which can scarcely be distinguished from the originals. 



Oxygen for Enrlchlns Gas. 

At a late meeting of the Southern District Associa- 
tion of Gas Engineers and Managers, Dr. L. T. Thorne 
gave an account of further experiments with the new 
process for enriching coal gas by means of oxy-oil gas. 
Dr. Thorne has been enabled to carry out an exhaustive 
series of tests at Huddersfield, where the process is now 
in actual operation. His conclusions are summarized 
as follows : 

1. The addition of oxygen to oil gas, preferably while 
the latter is still hot, not only increases the illuminat- 
ing value of the oil gas when employed directly as 
illuminant, but also when it is used for purposes of en- 
richment. 

2. Oxy-oil gas is a highly permanent gas, and when 
used as an enricher of coal gas actually increases the 
stability of that gas. 

3. Enrichment of coal gas by oxy-oil gas would cost 
about one third of a penny per candle per thousand 
cubic feet. 

Dr. Thorne concludes by expressing the opinion that 
the experimental results place oxy-oil gas at the head 
of the enriching processes yet known, and fully justify 
the favorable view of the process which was expressed 
in an earlier communication. With regard to the 
actual working of the Huddersfield plant, we learn 
from London, the organ of the London County Coun- 
cil, of November 30, that the Huddersfield Corporation 
have now used the new gas continuously for over two 
months, and have obtained a steady white fiame, 
affording a better light, while enabling a saving to be 
effected at the rate of £10,700 per annum. They are 
now using 36,000 cubic feet of the new gas per day for 
enriching the ordinary product. They have been in 
the habit of enriching their ordinary gas, which is of 
about 16 candle power, to the extent of four additional 
candles, by means of cannel coal. The cost per candle 
at Huddersfield, using Yorkshire cannel, has been about 
three-halfpence per cubic foot. With the new plant of 
the oxy-oil process the actual working cost is at present 
less than a halfpenny per candle per thousand cubic 
feet, and will eventually be still less by thirty per cent 
or more, as crude petroleum is rapidly becoming 
cheaper. Moreover, the coke produced from cannel 
coal is so useless that the Huddersfield Corporation 
have been unable to dispose of it, even to give it away. 
Under the new process they find no difficulty in selling 
all the coke they can produce for seven shillings and 
sixpence per ton. The saving due to enrichment 
amounts to £7,700 per annum, and the gain from sale 
of coke to £3,000, results which will have the practical 
effect of reducing the price of gas to the consumers at 
Huddersfield by at least threepence per thousand cubic 
feet, while supplying them with a more cheerful light, 
which is stable even in winter. — Nature. 



Notes on Wbeat. 

From field experiments carried on at the Agricultural 
Experiment Station, Purdue University, Indiana, re- 
ported in Bulletin 45, extending over ten years, it ap- 
pears that none of the varieties of wheat tried have any 
tendency to deteriorate or "run ont." provided proper 
care is exercised. No wheat proved to be " rust-proof," 
but early wheats were generally less injured by rust 
than later kinds. Eight pecks of seed per acre gave 
the best return! at the itation, the average yield for 



Chemical Changes Eifected by mechanical Force. 

In a recent article in the American Journal of 8H- 
ence, M. Carey Lea gives an interesting account of 
some of his experiments in which the salts of various 
substances were subjected to great pressure. For this 
purpose he used a powerful screw vise. 

As it was intended to keep the substances which 
were to be subjected to pressure from any contact that 
might affect them, they were folded up in platinum 
foil, and this was set in a V-shaped piece of soft sheet 
copper. The portion of material which received the pres- 
sure was about one-half inch long by one-fourth wide; 
it consequently had an area of about one-eighth of a 
square inch. This limited surface received a pressure 
in the proportion of over a million pounds to the 
square inch, or about seventy thousand atmospheres. 
These, of course, are calculated pressures, subject to 
deduction for friction. The amount lost in this way 
cannot be determined, but is known to be consid- 
erable. 

Certain salts of silver, iron, potassium, platinum, 
mercury, when subjected to pressure were visibly 
affected, the color being changed. The author says : 

" We are justified in concluding that many of the 
salts of easily reducible metals, especially of silver, 
mercury, and platinum, undergoreduotion by pressure. 
Such reactions are endothermic, and it therefore follows 
that mechanical force can bring about reactions which 
require expenditure of energy, which energy is sup- 
plied by mechanical force precisely in the same way 
that light, heat, and electricity supply energy in the 
eodothermio changes which they bring about." 
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FINE CONES, OS COCOONS? 
It is a well established fact that certain animals 
Imitate the forms, colors and even the actions of other 
animals for the purpose of protection. Some animals 
carry this imitative instinct into the construction 
of their nests, burrows or cocoons. lu no instance 
is this faculty carried to such an extent as in the 
cocoon of the pine tree moth. The larva of this 
moth spins its cocoon in the pine tree only, and builds 
it in exact imitation of the young pine cone or bud. 
This imitation is wonderfully like the genuine cone, 
and often deceives observers, unless they are excep- 
tionally critical or are looking for the cocoons. I 
have carefully followed this moth through its 
metamorphoses from larva to imago. The female 
resembles the female of the common vaporer moth, 
and belongs to a kindred family, with habits, how- 
ever, markedly different. I have reared only one 
female from the grub, a perfect and very beautiful 
specimen. She commenced oviposition the day after 
her extrusion from the cocoon, and was unfortunately 
crushed beneath a book which accidentally fell on 
her, before I had sketched or photographed her. 
This was the only imago of this moth that I have 
ever seen, although I have watched for it ever since 
my attention was called to it, two years ago. Judg- 
ing from the care it takes to avoid notice, this larva 
must be a tidbit in the bills of fare of insectivorous 
animals. I had long been familiar with the grub, but 
had confounded it with the larva of a non-edible 
moth belonging to the Liparidae, which it closely 
resembles and probably imitates. 

Its favorite food is couch or dog grass {Triticum 
repens) and kindredfgrasses, and it does not begin 
feeding until late in the evening, thus avoiding the 
attacks of birds. It hides during the day among the 
closely matted roots of the grass. About the l^t 
week in August it abandons its usual feeding grounds, 
and resorts to pine trees, where it feeds on the pine 
needles for two or three days. It then begins the 
construction of its cocoon. When this is about two- 
thirds completed, it protrudes its head and front 
pairs of legs and crawls about, dragging the cocoon 
with it, in search of small bits of twigs and pieces of 
bark. This it does at night, for this little creature 
rarely moves for any purpose during daylight. It 
never entirely leaves the cocoon, but extends its head 
and body as far as possible in its search for proper 
materials. The bits of twigs and bark are arranged 
in rows around the cocoon, and are always parallel 
with its axis. When this outside decoratio 
is finished it proceeds to a terminal twig 
and suspends its cocoon at the base of 
a bunch of needles, exactly where, in the 
course of nature, a cone would make its 
appearance. It then goes to feeding 
again, reaching out and drawing down 
the needles, at the base of which it hangs 
suspended. Every now and then it affixes 
a pine needle to the outside of the cocoon. 

It feeds for four or five days, then closes 
the orifice of the cocoon and becomes a 
pupa. The time occupied in the con- 
struction of the cocoon, from the start to 
the finish, is about eight days. Before the 
larva suspends the cocoon to a terminal 
twig, and while it is engaged in applying 
the bits of bark, etc., to its outside, always 
during daylight, it seeks a bunch of needles 
and remains perfectly quiet until dusk. 
After the cocoon has been suspended, and 
if it is surprised by daylight while feed- 
ing, the grub withdraws into the cocoon 
and does not appear again until darkness 
falls. The bits of twigs and pine needles 
are not incorporated into the structure 
of the cocoon, but are applied outside on 
the surface ; the twigs simulating the 
dark edged laminae of the young pine 
cone, and the fringe of needles, the needles 
growing from its base and apex. The 
needles have been stripped from one of the 
branches photographed, so that the co- 
coons and a belated cone might be clearly 
shown. It will take an acute eye to dis- 
criminate between the imitators and the 
imitated. At the distance of eight or ten 
feet it is almost impossible to distinguish 
the difference, and the uninitiated always 
insist that the cocoons are pine cones un- 
til they learn their mistake by a more thor- 
ough examination. I have removed a 
larva from a cocoon, and show it in one of 
the photographs. Metamorphosis has al- 
ready commenced in the anal extremity of the grub. 
It has lost its posterior pairs of legs, and its body 
has become slightly flattened. The anterior portion 
remains unchanged ; the larva was still feeding when 
it was removed, and was not yet ready to close the 
orifice and become a pupa. The pupa state is the 
most helpless of all the metamorphic stages through 
which this animal passes; consequently this creature 
needs protection more in this state than in any other ; 



hence the mimicry of the young pine cone or bud 
which appears in the spring just at the time when 
the pupa is most helpless. Of course, when the 
cocoon is brought, close to the eye, it loses its resem- 
blance to the pine cone in all save shape. Seen among 
the thick pine needles and branches, it completely 
mimics the pendent cones, and deceives the most 
practiced eye. JAS. Weir, Jr. 



A CABLE GRIP FOS COAL CARS OR MINE WAGONS. 
This is an exceedingly strong, simple, easily oper- 
ated device, which may be used as a coupling as well 




HUMPHREYS' 



CABLE GRIP. 



as a grip, the grip clasping the cable from the sides 
in such manner as not to bend or weaken it. The 
improvement has been patented by Mr. A. N. Hum- 
phreys, General Superintendent of the Westmoreland 
Coal Company. Irwin, Pa. In the small figure an 
end view of the device is shown, with the cable in 
cross section. The grip frame is widened at its lower 
end to form a jaw, and pivoted thereto is a swinging 
arm or plate having at its lower end the other jaw, 
each jaw being provided with a shoe held in place by 
rivets. On the top of the grip frame are bearing 
blocks in which is held a nut through which extends 



a coupler of two cars or wagons, and connects both 
cars or any number of coupled cars to a moving 



cable. 



Improved Brakes. 

We learn from the Railroad Gazette that the Penn- 
sylvania Railroad will shortly have all passenger cars 
equipped with the quick-action brake, and the loco- 
motives equipped with the automatic engineer's valve. 
The process of changing from plain automatic to the 
quick-action brake has been going on for some time. 
The large number of cars and engines to be changed has 
necessarily delayed the matter until the present time. 
This shows the way in which brake matters are drift- 
ing, namely, toward the most powerful quick-acting 
and efficient brake that can be obtained for passenger 
service. Perhaps this turn in brake matters is em- 
phasized by the investigation now being made into 
the efficiency of reinforced brakes. The reinforced 
brake has been brought out to do better work and 
morp powerful braking than can be obtained from a 
quick-acting brake. It is found that in face of dan 
ger the length of stop, even with the quick-acting 
brake, is so great as to result in accidents, more par- 
ticularly collisions. The reinforced brake is an im- 
provement on the quick-acting brake ; it does not 
make the brake act quicker ; it makes it more power- 
ful during the first part of the application, while the 
train is running at a high speed. The reinforcement 
comes during the early part of the application, and 
is reduced as the speed reduces, in order to prevent 
sliding the wheels. This reduction is also necessary 
in order that the maximum braking efficiency may 
be obtained, for the reason that if brakes were ap- 
plied with the reinforced pressure at low speed the 
wheels would slide, and when the wheels do slide the 
retarding force is greatly decreased. There can be 
no doubt of the necessity of using quick action brakes 
wherever possible and the reinforced brake for all 
high-speed trains ; and it would appear, from present 
indications, that in the future it will be as necessary 
to nso tho reinfoTceaxjtncK -acting brake as an im- 
provement on the plain quick-acting brake as it now 
is necessary to use the latter in the place of the plain 
automatic. 




1. COCOONS AND FINE CONE. 2. FINISHED COCOON AND ONE NEARLY SO, 
3. OUTSIDE DECORATION. 4. L&RVA AND COCOON. 



a screw shaft, one end of which is held in a socket 
in the upper end of the swinging grip arm, while the 
other end of the shaft has a hand wheel, by turning 
which the grip may be clamped upon or released from 
the cable. The grip frame is carried by a rectangular 
coupling bar having in each head a horizontal slot or 
mouth adapted to fit on the drawbar of one of the cars 
or wagons, the upper half of one of the heads being 
formed by a detachable plate. The grip thus becomes 



Do the Sick Ever Sneeze ? 

For somwhat over twelve months the readers ©f 
medical literature have been confronted in small caps 
with the conundrum: "Do the Sick Ever Sneeze?" 
We do not know why this inquiry has be- 
come so popular ; no prize has been attached 
to its proper answer ; in fact, comments and 
replies are not even solicited. But the simple 
query has been traveling around from 
Sheffield and London to Texas, Oregon, and 
Philadelphia, and it has not been answer- 
ed yet. There are some problems which the 
human mind shrinks from grappling, some- 
times because they are too deep and too 
consuming, or again because we dread the 
consequences of an awful certainty. No 
medical man has yet dared to come out 
squarely and say in so many words that 
the sick do or do not sneeze ; and the world 
is curious to know whether this is due to 
fear or incompetency ; or is it that doctors 
simply do not know ? Perhaps despite the 
fact that this question — which was first 
thrown upon the world by Mr. Jonathan 
Hutchinson, the greatest living authority on 
a number of things — we say despite the fact 
that this question has been so continually 
pressed home to students of medical science, 
it may not yet have made the impression 
it ought. There is a deal of flippancy in the 
world, and some may have said on reading 
the inquiry, supposing the sick do sneeze, 
or do not, what the dickens is the odds? 
Well, we shall still have cakes and ale ir- 
respective of sternutation, but science exists 
for the purpose of adding to the eternal veri- 
ties ; hence the question of sneezing must 
be dealt with seriously and answered in 
accordance with the illumination furnished 
by thorough and matured knowledge. It 
cannot be lightly thrust away by appealing 
to points of economics. 

We are aware that collective investiga- 
tion is a little out of fashion, but here is an 
opportunity for fruitful work, and we 
should like to have our readers lay aside 
mental indolence and arfdress themselves 
boldly to Mr. Hutchinson's problem in 
hyperkinetics: "Do the Sick Ever Sneeze?" The 
eminent author himself has never seen a sick man 
sneeze ; on the other hand, we venture to say that we 
have never seen a man sneeze who thought he was per- 
fectly well. Between these wide ranges of experience 
there lie rich fields, fructifying study. — Medical Record. 



OsTE thousand rose trees are ordinarily required to 
supply two ounces of attar of rosea 
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BEGENTLT PATENTED INTENTIONS. 
Engineering. 

Cut-Off GtOvernor.— George M. Hull, 

Kearney, Neb. This is a device more especially adapted 
for use in connection with rotary or other high speed 
engines. Upon a rotary shaft is a fixed cam, and a ro- 
tary cam held for limited reverse or lag motion as the 
shaft rotates, to close over the cam recesses in the fixed 
cam. a valve-operating crank arm engaging both of the 
cams. The arrangement is such that the movement of 
thecut-oflf valve in the steam chest varies in exact pro- 
portion to the speed of the rotation of the shaft, forming 
a variable cut-off governor of very simple construction, 
but which is effective and positive in its operation. 



Railway Appliances. 

Car CoupiiiNG. — Valentine Erbach, 

Scranton, Pa. According to this improvement the coup- 
ling hook, pivoted in the drawhead, has a shank and 
twin heads, arranged one at the rear of the other, the 
inner face of the outer head being concaved and the cor. 
responding face of the inner head convexed.lThe[construc- 
tion is such that when conpled with the link or hook of 
an opposing'drawhead, no matter how decided the curve, 
the hooks or links of the couplers will have two bearings, 
and ample play will be provided for the drawheads and 
links, both vertically and laterally. The coupling is in- 
expensive and the hooks are so strong that there is but 
little danger of their becoming injured. 

A further patent by the same inventor provides a draw- 
bar attachment between the drawhead and the body of 
the car admitting of the drawhead being carried laterally 
to any desired angle. The attachment may be readily 
applied to a drawhead of any depcription, and the inven- 
tion further comprises the employment of a spring to 
compensate for any sudden jerks incident to the sud- 
den stopping and starting of cars, the construction being 
very simple, durable, and inexpensive. 

Car Coupling.— Charles B. and Thales 

D. Stewart, Walla Walla, Washington. These inventors 
have devised an improvement in couplers of the link and 
vertical pin type, adapted to effect the automatic coup- 
ling of cars by their impact as the drawheads come to- 
gether, the uncoupling being effected from either the side 
or the roof of the car. In a chambered drawhead is a 
guide box adapted to be opened at the front, a spring- 
pres3ed perforated diaphragm plate sliding longitudin- 
ally between the guide box and drawhead, while a coup- 
uug pin TTt>.uix»e in the cuide box is adapted to pass 
through the holes in the diaphragm plate and drawhead 
when the perforations are aligned. 

Car Door.— Ferdinand E. Canda, New 

York City. This is a door more especially designed for 
refrigerator cars, to effectually render the car air tight or 
permit ventilation whenever desired. The door frame 
is secured to the inner surface of the car side, and a door 
closes the opening in the frame, while en inner auxiliary 
door is fitted to slide on the inner surface of the door 
frame. The door is absolutely air tight, is adjustable to 
any ordinary irregularity, and is not affected by any gag- 
ging of the car body. 



mecbanical. 

Knitting Machine.— Carl B. Sander, 

Chemnitz, Gtermany. This machine has a revoluble pat- 
tern thread, and band carrier joumaled in a sliding bear- 
ing, with means for imparting intermittent rotary mo- 
tions, and in opposite directions, to the carrier. The 
machine is of simple and darable construction, and is 
arrranged to wind a band, braid, cord, etc., around 
some of the pattern thread s. 

Sewing Machine Presser Foot Me- 
chanism.— Henry A. Dodge, Boston, Mass., Walter G. 
Tillou. New Haven, Conn., and William T. Richards, 
Newton, Mass. This improvement relates especially to 
leather sewing machines, and comprises such construc- 
tion of the presser foot and its connection with the 
presser barthat the foot will be capable of three adjust- 
ments—a vertical, a horizontal upon a plane, and a ro- 
tary in a horizontal direction, the latter being a fine 
adjustment. The arrangement is such that the presser 
foot and the setting points of its under surface can be 
qmckly adjusted to the center line of stitching, the ad- 
justment being further advantageously brought into 
action should the stitching be irregular, and with irregu- 
larities in the surface of the material. 

Mechanical Movement. — Isaac S. 

Bryant, La Junta, Col. This inventor provides a move- 
ment of simple and durable construction, more especially 
designed for use on engines and other motors, to con- 
vert reciprocating into rotary motion, avoiding all dead 
center positions of the transmitting parta. It consists of 
a reciprocating crosshead on which are mounted sprocket 
wheels engaging the upper and lower strands of a 
sprocket chain, the wheels being adapted to be locked in 
position by pawl and ratchet mechanisms. 

Nail Set.— Charles F, Markley, Hop- 
kins, Mo. This is a simple and cheap device, which can 
be carried in the hand or the nail pocket, there be- 
ing in its body portion a central aperture through which a 
finger may be passed to hold the set out of the way when 
not in use, while at either end are extensions forming 
punches or set members proper. The set members are of 
different sizes and adapted to operate on large or small 
finished nails or brads. 

Staple Forceps.— Stephen L, Grrif- 

fith, Chardon, Ohio. This is a device in which opposing 
jaws are independently pivoted on a handle to which is 
also f ulcrumed a lever adapted to engage each of the 
jaws in the rear of its pivot. The device is very strong 
and simple, and enables the user to quickly and conve- 
niently remove staples from posts or other places. 

Nut Wrench. —Fred A. Carrithers, 

Pekin, 111. In this tool a fixed jaw and handle are con- 
nected to a shank, and a ratchet bar is held against dis- 
■slacement in relation to the handle, while a movable jaw 
slides on the shank and on the ratchet bar, a screw me- 
chanism moving the handle with the ratchet bar longitu- 
dinally of the shank. The tool is especially adapted for 
a pipe wrench, having means to clamp an elbow efli- 
ciently, and it may also be need as an ordinary monkey 
wrench. 



Self Locking Nut.— Walter E. Bun- 
ker, Natick, Mass. This nut has an integral cup like 
base, united at its crown directiy to the nut proper, such 
cup-like portion having in its outer bearing edge up- 
wardly extending slits, whereby the crown of the cup 
will operate as a brace and support for each of the 
spring sections formed by slitting the edge of the cup. 
A considerable frictional contact is thus obtained when 
the nut is applied, to prevent any accidental reverse 
movement of the nut. 



Electrical. 

Cartridge Shell Battery.— James 

J. Pearson, Brooklyn, N. Y. This is a compact, power- 
ful and inexpensive sealed battery, whose outer casing 
consists of an ordinary cartridge shell, with a cylindrical 
lining of zinc or other electro-positive material, a cylin- 
der 0' silver chloride forming the negative element sup- 
ported by elastic insulating disks. An electrolytic body 
is interposed between the chloride of silver cylinder and 
the zinc lining, a hermetic seal closing the open end of 
the shell, and a silver wire extends through the seal and 
passes in a zigzag direction through the silver chloride 
cylinder, the open end of the shell being contracted or 
grooved to retain the contents. 

Warping Machine Stop Motion.— 

Clayton Denn, John Cocker, and Charles Denn, Phila- 
delphia, Pa. This is an improvement in stop motions 
where an electric circuit is closed by the breaking of a 
yam or thread, the current then operating mechanism to 
stop the machine and prevent the manufacture of imper- 
fect goods . The improvement relates more particularly 
to the sliding guides supported by the yarns, and which 
operate as circuit closers, the slides being so arranged 
that when dropped by the yam s they will make a sliding 
contact with adjacent terminals, there being always suffi- 
cient surf ace engaged to insure the closing of the circuit, 
while the parts are not liable to oxidize to such an ex- 
tent as to interfere with the closing. 

Letter Elevator.— Bernard Wald- 

stein. New York City. This invention relates to means 
for elevating letters, parcels, etc., from the ground fioor 
of an office building or dwelling to the upper compart- 
ments, the elevating device being set in operation from 
the upper fioors to automatically elevate or lower the par- 
cel carriage. An electric motor, operated in the usual 
manner, is employed to elevate and lower the carriage, and 
one of the circuit wires is run adjacent to the upper or 
discharge end of the chute, the connection being sach 
tb.at by moving a switch the occupant of a particular 
compartment may raise and lower the carrier. 



Asricnltural. 

Corn Harvester. — George H. 

Schauck, Libertyville, 111. This machine has a vertically 
adjustable caster wheel support at its front end, and the 
rear axle has crank portions, and hinged to the rear end 
of the main or cutter frame is a tilting shock-forming 
platform having ways for supporting the lower ends of 
the stalks as they are slid off. IChe machine cuxe stand- 
ing com and delivers it onto the platform, binds it into a 
shock, and slides it off to the ground. The main frame 
and platform can be raised and lowered to cut the stalk 
at the point desired, and the machine is of simple and in- 
expensive construction and easily run. 

Mowing Machine. — Benjamin J. 

Sykes, SykesviUe, Pa. This invention relates particu- 
larly to endless knife machines, and provides improve- 
ments therein whereby the catting apparatus will nor- 
mally be held down upon the ground, but allowed to rise 
when an obstruction is encountered, and immediately 
thrown down again when the obstraction has been 
passed . The construction is such as to relieve all parts 
of undue strain, the endless knife is safely guided and 
protected from grass at all times, and the driving gear 
attached to inner end of fingra* bar is also protected. 
The finger bar is operated by a foot lever, leaving both 
hands free for the management of the team. 

Milk Can.— Charles E. Hinman, Ox- 
ford, Neb. This is an improvement upon a formerly 
patented can in which a tapering plug is forced into the 
can to compress the milk globules and prevent agitation 
of the milk when the can is shipped. The plug, accord- 
ing to this improvement, extends downward through the 
can, and is a hollow central plug of such capacity that 
ice may be packed in it to keep the milk cool, means be- 
ing provided for catching the overflow when the plug is 
inserted, and for firmly fastening the plug, sealing the 
can, and bracing it so that its bottom will not bulge. 

Draught Equalizer.— Samuel I. Lar- 

kins, Murray, la. A span bar at one side of the tongue, 
accordin g to this invention, carries a double tree, and an 
equalizing bar attached over the span bar extends across 
the tongue, with a double tree attached to its free end, 
the single trees of which are on opposite sides of the 
tongue. The evener at one side of the tongue is pivotal- 
ly connected with the vehicle or machine to be drawn, 
the device being especially designed for use with reapers 
and harvesters. It will perfectiy equalize the draught of a 
four-horse team, three of the horses being on one side of 
the pole, and thus carry forward, with even draught, any 
character of load. 



iniscellaneoas. 

Brick Kiln.— Carriel Forrester and 

Augustus H. Donecken, Omaha, Neb. This is a con- 
tinuously operating kiln in which interchangeable parts 
are employed in connection with a central permanent 
part, and arranged in such a manner that, as one section 
of the kiln has been burned and cooled, and the bncks 
are removed, such parts can be moved forward to form a 
new or green section while the intermediate sections are 
firing. Permanent and detachable fines are so arranged 
and provided with dampers that the draught can be 
regulated right and left through the bricks at will, giving 
an even distribution of heat all over. 

Freight Transferring Device.— 

Oliver Spitzer, Brooklyn, N. Y. A cable running in an 
underground track has a projection adapted to engage 
and move a wheeled truck, the latter moving a hand 
truck or other vehicle carrying the load. Provision is 
made for eoiding the cable around curves, etc., and the 



construction is simple and durable, being especially de- 
signed for use on docks, and in warehouses, factories, 
etc., for convenientiy and quickly tranfeferring goods. 

GrUN Barrel Pistol Attachment.— 

Mandal W. Fairbanks, Boonviile, Cal. This is a device 
for holding a pistol parallel with the barrel of the ffun, 
and is so made that the gun constitutes a rest or suppon 
for the pistol, the latter being sighted and fired when 
the stock of the gun is brought to the shoulder in as ac- 
curate a manner as though the sight were taken over the 
barrel of the gun, or one can use the sights on the gun 
barrel for a long range. The improvement is designed 
to present decided advantages over a double or three 
barreled gun, as the weight of the gun is not materially 
increased, and the attachment can easily be removed 
and replaced as desired. 

Foot for Dredges.— Edward Woods, 

Sault Ste. Marie, Mich. This foot comprises a post on 
which are pivoted wings adapted to open and close, 
while blocks sliding on the post engage the inner edges 
of the wings to fill the gap when they are in closed or 
folded position. With this foot a dredge will be securely 
held in place, and the post with the foot, usually em- 
bedded deep in the mud, will readily come up as soon as 
the dredge swings and raises her anchor. 

Hose Coupling.— Joseph S. Black- 
bum, Salem, Ohio. One section of this coupling has a 
shoulder and the abutting section has projecting pivoted 
spring -controlled jaws adapted for engagement with the 
shoulder, there being levers connected with the jaws for 
raising them out of contact with the shoulder. The ar- 
rangement is such that the coupling is automatically 
effected when two sections of hose are brought to- 
gether and forced to a contact, and means are also pro- 
vided whereby there can be no possible leak at the point 
of junction. The uncoupling is quickly and easily ef- 
fected by the levers. 

Hair Clipper. — Silas N. Chaney, 

Grangeville, La. In this device the hair clipped is car- 
ried away by an air cnrren t, which also serves to carry 
off any loose dandruff in the hair, the cutting being 
smoothly and evenly effected, and the whole work neatly 
done. It comprises a hollow body at one end of which 
is a slotted plate, a revoluble knife driven by a propeller 
or wind wheel turning on the inner face of the slotted 
plate, while a hose leading from one end of the body is 
connected with an exhaust fan. 

Wrapper Holder.— Robert E. Glas- 
gow, Richmond, Va. This invention relates to ma- 
chines for making cigars and cigarettes by hand, and 
provides a holder designed to greatiy facilitate the wrap- 
ping of the filler by hand in making high grade goods. 
A movable clamping plate is arranged to clamp the edge 
of the wrapper on a movable rolling plate operatively 
connected with it, and in such way as to permit the 
operator to straighten out the wrapper and roll in the 
filler, the two plates forming a rolling eurface for com- 
pletely rolling in the filler. 

Safe.— Eben N. Grower, Jr., Flowery 
Branch, Ga. At one end of this safe is a transverse par- 
tition extending from the front to the rear wall, and 
forming a closed compartment, a safe bolt work being 
mounted on the door, and a dial shaft extending through 
the front wall to the rear of the closed compartment, 
while a bolt-operating mechanism within the main com- 
partment of the safe is connected with the rear end of 
the dial shaft through the rear end of the partition. 
Tampering with the combination lock is impossible, a s 
the lock is inside o f the safe, and only th e dial i s o n the 
outside, and the removal of the latter does not affect the 
lock and bolt mechanism. 

Bottle Stopper.— Floyd T. Smith, 

New York City. This device comprises a casing having 
inwardly extending annular fianges in connection with a 
valve formed of two semi-spherical sections, with their 
convex surfaces in contact and secured to a valve stem 
sliding in supports in openings surrounded by the flanges. 
When this stopper is in the neck of a bottle, the refilling 
of the bottie is impossible, although the contents of the 
bottle may be readily poured out, and the removal of the 
stopper from the bottie may be readily detected . 

Wagon Seat.— Charles C. Field, New 

York City. According to this improvement a re-enforc- 
ing arm extends up over the front edge of the seat onto 
the top surface of the seat bottom. The invention is an 
improvement on a former patented invention of the same 
inventor, insuring, the seat being securely held in place 
on its supporting bar, without danger of breaking or 
weakening the pivot bolt and other parte. 

Holdback for Vehicles. — E vange- 

liete Marleau, Houghton, Mich. A toothed and slotted 
block is, according to this improvement, fastened on the 
shaft, and a toothed locking plate is attached to the hold- 
back strap, a locking device being also carried by the 
locking section. The device is simple, durable and inex- 
pensive, and the two sections may quickly and easily 
be brought into locking engagement or unlocked, even 
when one is wearing mite or gloves. 

Fence.— John W. Moore, Oakland, O. 

This invention provides a wire fence that may be readily 
removed from one place and erected in another. Novel 
connections are provided for the fence wires, new means 
for stretching the wires separately, a new device for an- 
chor bracing the fence at the ends, superior means to 
compensate for the expansion and contraction of the 
wires and an improved method for the support of iron 
fence"poste where such poste are used. 

Soda Water Fountain.— William H. 

Ricker, Cambridge, Mass. This improvement provides 
a casing in which is a revolving partition having a cen- 
tral ice receptacle, around which is a series of apertures 
designed to hold a number of jars with automatically 
closing stoppers. Any one of the jars may be readily 
brought to a certain point to discharge a portion of its con- 
tents as desired. The device is very simple and inexpen- 
sive. 

Awning Elevator.— Frank R. Ash- 
ley, Denver, Col. This is a raising and lowering device, 
comprising two weights traveling in a pocket, and one of 
the weighte having a chamber to receive the other weight, 
while a cable attached to the gmaUer weight passes 



through the larger one and is connected withthe awning, 
a hoist rope leading to a fastening device being likewise 
connected with the smaller weight. The mechanism is 
concealed from view and protected from the weather, 
and the awning may be adjusted as d^ired from the in- 
side of a room. 

Box OR Drawer. — Joseph S. Bennett, 

Winnipeg, Canada. The sides and bottom of this box or 
drawer are formed of a single piece of metal, the sides 
being bent up and having inwardly bent right-angled 
flanges, which lie in kerfs in the sides of the box ends, 
the bottom ends also having similar flanges lying in kerfs 
in the bottoms of the box ends, the latter being prefera- 
bly of wood. In this way is made a light, strong box, 
free from rough edges or nail heads and well adapted for 
storing hardware or other heavy goods. 

Paper Box. — George A. C o 1 g a n , 

Brooklyn, N. Y. This box has one elongated flap, which 
effects a closure of both ends of the box and is capable 
of longitudinal movement to project the contents of the 
box, such as cigarettes, slightly beyond the end, to facili- 
tate their withdrawal as desired. Such boxes take a min- 
imum of material, time and labor in their manufacture, 
are of suflicient strength for many purposes and may be 
packed in small compass. 

Setting Band for Stones.— Charles 

Betsch, New York City. This improvement provides a 
setting especially adapted for imitation stones or bril- 
liante, by which the stones will be held more firmly than 
when attached in the ordinary manner, and the settings 
will not be separated from the bands. The band has 
spurs or pins projecting from it, and a stone setting riv- 
eted to it by means of the pins. 

Mattress Former and Press.— Wil- 
liam G. Stuart and Charles H. Delp, Scottsborough, Ala. 
A box-shaped f ormei has been devised by these invent- 
ors, with the ends of the former pivotally connected to 
its sides, and in connection with which are used longi- 
tudinal and transverse dividing boards and pressing strips 
for binding the mattress after it has been shaped. The 
device can be easily and quickly adjusted to suit any size 
which it is desired to make a mattress, and the press is 
80 made that the body of the mattress can be easily in- 
serted into the tick after It has been formed. 

Fly Trap.— William A. Hill, Saluda 

Old Town, S. C. This invention relates to that form of 
trap in which an endless belt, carried over rollers and 
driven by clock gearing, is arranged in a frame and 
baited with molasses or sweetened water to carry the flies 
under a cage in which they are imprisoned. The im- 
provement provides a very simple, cheap and efficient 
trap of this description. 

Game Board.— Charles W. Fishel, As- 
pen, Col. This hoard has cushioned walls at the sides 
and one end, pockets in the cushions and cupped in the 
central portion, and a semicircular head wall and sloped 
platform on one end, where also a swiveling and rocking 
ball-propelling device is located. The game consists in 
propelling the balls so they will roll into the different 
pockete, which have varying values. 

Endograph. — Frank W. Haviland, 

New York City. This invention provides an instrument 
for the treatment of the uterus, one which will follow the 
wall of the uterine cavity and of the cervical canal and 
automatically produce a diagram, illustrating the angles 
and their length and the shape of the cavity. The in- 
strument can be readily taken apart and thoroughly 
cleaned. 

A fiexometer, for which another patent has been issued 
to the same inventor, affords means whereby the degree 
of defiection of the uterus may be accurately determined. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, tiUe of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

A Manual of Practical Assaying. 
By H. Van F. Furman. Firt^t edi- 
tion. New York : John Wiley & 
Sons. 1893. Pp. vi, 390. Price $3. 

The subject of assaying, which of late years has ac- 
quired increased interest, in this book receives a much 
fuller treatment than is usually awarded to it. The size 
of the book and its number of pages indicate the thor- 
oughness of the treatment. The walls erected between 
assaying and analysis are every year being broken down, 
so that we find the present work toward the end drift- 
ing into proper analytical work, but throughout the finer 
methods of chemistry are unhesitatingly adopted, where 
required for accuracy. It is divided into four parts ; the 
first part introductory, giving the general systems of 
sampling and other manipulations ; the second part de- 
voted to the determination of special things, principally 
the metals. The third part is devoted to special assays and 
analyses, such as bullion, copper matte, silver and gold, 
ores of various kinds, amalgam, coal and coke, white lead, 
aluminum, natural phosphates, etc. In the fourth part 
are given chemical equations, stoichiometry or the 
arithmetic of chemistry, the subject perhaps neglected 
by the superficial worker, and the calculation of lead 
blast furnace charges. This last portion is worked out 
very elaborately, the cost of charges being accurately 
calculated. An excellent selection of tables closes the 
book, which is effectively indexed and illustrated as re- 
quired. 

The Mechanics of Hoisting Ma- 
chinery, including Accumula- 
tors, Excavators, and Pile 
Drivers. A Text Book for Tech- 
nical Schools and a Guide for 
Practical Engineers By Dr. 
Julius Weisbach and Prof. Gustav 
Herrmann. London and New York : 
Macmillan & Co. 1893. Pp. viii, 
332. With 177 illustrations. Price 
$3.75. 

Translations from the works of Weisbach are always to 
be welcomed. His thoroughness of treatment and satis- 
factory formulae make his work exceedingly acceptable 
to engineers. The subject of hoisting and dredging ma- 
cbineiy has, of late yearsj acquired each importance that 
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a monograph on the subject is timely and will meet with 
full appreciation. Levers, tackle, windlasses, hydraulic 
machinery, cranes and shears, excavators and dredges 
and pile drivers are samples of the subjects included in 
this work. Grerraan like, the author starts from the sim- 
plest types of machinery— levers and jacks— and goes up 
to the most complicated machinery in use by modem en- 
gineers. Formulae and the resolution of force are ap- 
plied wherever needed to elucidate the action of the ma- 
chinery. Thfi illustrations are very well executed and 
leave nothing to be desired. 

The Art of Preserving Health. 
Outlines of practical hygieneadapted 
to American conditions. By C. 
G-ilman Currier, M D. 1893. New 
York : E. B. Treat. Pp. 468. Price 
$1.75. 

The contents of this work indicate a very full scope. 
Nothing appertaining to practical hygiene seems foreign 
to it. Ventilation, food, water, plumbing and sewage, 
diseases, bacteriology, infection and disinfection are 
among the topics which it treats. Each topic involves a 
branching out into allied subjects. ?o that nothing is left 
to be desired as regards range. The author's treatment 
of the subject seems judicious, as he does not seem to be 
carried away by any fads and his recommendations seem 
dictated by common sense. As an example of the de- 
tails of the treatment, the arsenic found in some of the 
kindergarten papers and in certain bed ticking is spoken 
of, a detail indicating that the author has done his best 
to thoroughly and adequately cover his subject. 

Beautiful Calendar. — Messrs. Styles & 

Cash, ornamental printers and stationers, comer of Four- 
teenth Street and Eighth Avenue, New York, issue 
every year very handsome calendars, which they present 
to their customers and friends on the first of January 
with their greetings. This year^'s issue does not lack the 
merit of their previous productions. 

The '' Columbia" desk calendar of the 

Pop(! Manufacturing Company is received. It is a pad 
calendar having space for memoranda for each day of 
the year, but a portion of each day's leaflet tells some- 
thing of the advantages of bicycles, and especially of 
the well known Columbia wheel. The Columbia was 
among the very first in the field a^ a good wheel of 
American manufacture, and it has always held its place. 
^^"Any of the above books may be purchased through 
this office. Send for new book natalogue just pub- 
lished. MuifN & Co., 361 Broadway, New York. 
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TABLE OF CONTENTS. 

1. Elegant plate in colors showing a suburban dwelling 

at Bridgeport, Conn., recently erected for L. D. 
Plumb, Esq., at a cost of $4,500 complete. Floor 
plans and perspective elevation. An excellent de- 
sign. Mr. C. T. Beardsley, architect, Bridgeport, 
Conn. 

2. Plate in colors showing the residence of Thomas 

C. Wordin, Esq.. at Bridgeport, Conn. Two per- 
spective views and floor plans. Cost $3,600 com- 
plete. Mr. Joseph W. Northrop, architect, Bridge- 
port, Conn. 

3. A colonial dwelling erected for Philip Lucas, Esq., 

at Mount Vernon, N. Y. Perspective and floor 
plans. An excellent design. Cost $7,000 com- 
plete. Mr. Louis H. Lucas, architect, Mount Ver- 
non, N. Y. 

4. A cottage at Cranford, N. J., erected at a cost of 

$5,000. Floor plans, perspective view, etc. 

5. Engravings and floor plans of a suburban residence 

erected at Brookline, Mass. Mr. E. L. Rodgers, 
architect, Boston, Mass. A very attractive design. 

6. A dwelling recently erected at Elizabeth, N. J., at a 

cost of $5,500. Floor plans and perspective eleva- 
tion. Mr. J. E. Baker, architect, Newark, N. J. 

7. A new frame schoolhouse at Elizabeth, N. J., erected 

at a cost of $16,000 complete. Elevation and floor 
plans. Messrs. Charlock & Howard, Elizabeth, 
N. J., architects. 

8. A dwelling recently erected for W. E. Clow, Esq., at 

Buenna Park, Chicago, 111. A picturesque design. 
Two perspective views and floor plans. Mr. Greg 
Vigeant, architect, Chicago. 

9. A town library of moderate cost at Colchester, Eng- 

land. Perspective view and plans. 
10. A house at Cambridge, Mass., erected at a cost of 
$6,000. Mr. J. T. Kelly, Boston, architect. Per- 
spective and floor plans. 
.11. Restoration of the Pantheon at Rome. Half page en- 
graving. 
12. Miscellaneous Contents : A rival to oak. — Seaside 
painting. — Miscellaneous weights. — Water tanks. — 
Improve your property.— Cement. — Peruvian ruins. 
— Ornamental iron and brass work, illustrated. — 
Facts for builders. — The Goetz box anchors, post 
caps, and hangers, illustrated.— Improved gasgrate, 
illustrated.— Improved drawing instruments, illus- 
trated.- Climax gas machine, illustrated.- Im- 
proved square chisel, mortiser, and borer, illnstrat- 
ed.— Adamant brush finish.— Patent stair gauge, 
illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
TFRE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PnsLisHBRS, 

361 Broadway, New York. 
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The new material, " liinenoid," Westfleld, Mass. 

•' U. S." metal polish. Indianapolis Samples free. 

Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 

For mud dredging engines. J. S. Mundy, Newark, N. J. 

Improved iron planers. W. A. Wilson, Rochester. N.y. 

Microbe Killer Water Filter, McConnell Filter Co., 
Butralo, N. Y. 

Pipe frame truck baskets, steel and wooden trucks, 
etc. L. M. Moore, Rochester, N. Y. See page 399. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laiebt and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. IrvinVan VVle, Syracuse, N.Y. 

For Sale— Patent No. 434,679, for washing milk cans. No 
patent sharps need apply. B. R. Rapp, West Chester, Pa. 

Wanted— Light machinery or specialties to build. P. 
G. Fleming's Machine Works, Elizabeth, N. J. 

Carborundum— hardest abrasive known. Send for 
prices of wheels, powder, etc. The Carborundum Co., 
Monongahela. Pa. 

Guild & Garrison, Brooklyn, N. r., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, fi ; Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. T. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. 

Competent persons who desire afrencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American oflBce. 361 
Broadway, New York. 

l^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on applioation. 
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HINTS TO CORRESPONDENTS. 

Names and. Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give diftte of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furmshed with addrcBscB of 
houses manufacturing or carrying the eame. 

Special Written Information on matters of 
personal rather tlian general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oflSce. Pnce 10 cents each. 

Boolcs referred to promptly supplied on receipt of 
price. 

minerals sent £or examination should be distinctly 
marked or labeled. 



(5699) H. C. writes : I have a two cell 
electroplating battery . When I want to plate a wax matrix 
I am unable, after brushing same with black lead, to 
make it a conductor. I wish to electrotype on a small 
scale and would like to have these questions answered : 
1. The batteries are common telegraph (zinc, copper and 
blue vitriol). Will such batteries (two in number) fur- 
nish a current sufficient ? How can I increase the cur- 
rent ? How can I make a wax matrix a conductor ? A. 
After the black lead has been applied eprinkle iron dust 
on your wax. This will start the plating. Your bat- 
teries cannot have their current increased beyond a cer- 
tain point, determined by their internal resistance, in 
parallel H ampere is about all they will give and in series 
about 3^ 'ampere. They will give current enough for 
small work. 2. About what proportion of sulphuric acid 
should plating vat contain ? A. About 5 per cent by 
weight Consult our Supplement, No. 310, for particu- 
lars as to electroplating. 

(5700) J. F. writes : 1. I have a mag- 
neto machine that was used on a telephone circuit. Will 
you please tell me whether I can use it to run a small 
model of an electric motor? A. Not if of the ordinary 
alternating current type. 2. I have an electric motor of 
1-16 horse power. Can you please tell me what power will 
be required to run it and get the full power out of it ? A. 
1-16 horse power or a little more. The volts required 
should be marked on the machine. 

(5701) A. W. writes : 1. In Scientific 

American of October 28, Notes and Queiies, No. 5443, 
you say a 14 inch wheel, 26 pitch, but do not mention 
number of blades ; please do so, as I do not know the 
kind of wheel to get until then ? A. Use a three-bladed 
screw. 2. I am making an Edison pattern dynamo of 
following dimensions : Fields 2^ inches long by 1 , 3-16 
diameter, with twelve layers of No. 24 wire on eacli, 12 
ounces on both ; field pieces are 3 inches long, bored for 
1 H armature diameter. What number of wire, number 
layers, number convolutions, and 12 commutator bars is 
proper for the armature ? A. Your armature should 
have 20 ohms resistance. This would be given by No. 
30 wire wound in three layers, giving about 1,300 convo- 
lutions. The dynamo would have a capacity of 0*4 am- 
pere. This is for series winding. 

- (5703) W. R. L. asks : In microphone 
transmitters there seems to be a great diversity of opinion 
as to the why. Some say it is the variable pressure, 
others the movable contact, or the beat generated, etc. 
What is the most probable theory ? Some use large con- 
tact Burf aceB, while otbere use mere points. Which iB the 



best, or are they both best according to the manner of 
use ? A. Variations in resistance, due to more or less 
contact between the surfaces, iB the " why " of it. This 
greater or less contact may be brought about by greater 
or less pressure or greater or less areas of contact. Abso- 
lute separation produces jarring sounds. Your last sur- 
mise is about correct, though larger surfaces are now 
preferred. 

(5703) G. F. H. writes : 1. What is the 

reason that in an incandescent electric lamp of 50 volts 
you unscrew the globe and touch the standard of two of 
them, the shock does not feel as strong as in a common 
2 volt cell battery? Sometimes the current cannot be 
felt at all in the incandescent lamp. A. If you touch 
the similar poles or terminals, there will be little shock 
unless a ground exists. If opposite poles, the shock 
may be severe, and in case of an alternating current sys- 
tem, any touch may be fatal. The standard proper is in- 
sulated from the wire and should give no shock. 2. Why 
is it that by wetting your fingers you can get more of a 
shock than by using dry fingers? A. It improves the 
electrical contact. We strongly advise you not to touch 
any terminal, as it may produce instant death. 

(5704) V. G, A. asks what Chatterton's 
compound is. A. Chatterton's compound is made of— 

Stockholm tar 1 part. 

Resin i part 

Gutta percha 3 parts. 

Address any dealer in electrical supplies if you wish to 
buy it. 

(5705) F. J. T. asks: 1. What is the 
depolarizer used in bichromate batteries ? A. The 
chromic acid of the alkaline bichromate. 2. How 
can I find tables for winding motors, etc., to get frac- 
tional parts of, and horse power ? Also resistances, 
soaBto wind electro-magnets, etc.? I have "Experi- 
mental Science," but cannot find what I want. A. These 
have to be calculated. Examples of dynamo and mag- 
net calculations are contained in Sloane's "Arithmetic of 
Electricity," $1 by mail. 3. How can I find how to make 
a small gasoline engine ? A. We can only refer you to 
books, butit is doubtful if you can build one from books 
alone. We recommend and can supply you with the 
following books relating especially to the subject you re- 
fer to : Robinson's " Treatise on Gas and Petroleum 
Engines," price $5.50 ; also Clerk's " Treatise on the 
Gas Engine," price $2 mailed. 

(5706) S. S. D. says : Will you please 
tell me how to make a good composition for Drint««»' 
rollers ? 

A. Best glue lOJ^lb. 

Blackmolasses or honey 2^ gal. 

India rubber, dissolved in oil of turpen- 
tine 1 lb. 

Venice turpentine 2 oz. 

Glycerine 12 oz. 

Vinegar 4 oz. 

The above formula is given for the mysterious black 
composition, so durable and elastic, and known but to 
^ery few persons mitil xecentJy. Purified India rubber 
only is used. To recast add 30 per cent new material. 
The common receipt for printers rollers is 2 pounds best 
glue, soaked over night, to 1 gallon New Orleans mo- 
lasses. Will not recast. 

(5707) Gt. F. T. asks (1) how to make a 
good solder for mending tinware, one that does not re- 
quire acid to solder with if possible. One that will solder 
sheet iron. A. An alloy made of 4 parts tin, 2 parts 
lead, 1 part bismuth, makes an easy-running solder for 
soldering with an alcohol lamp. Tinned articles can be 
soldered without acid, but untinned articles as sheet iron 
must be made clean and tinners' acid used. 2. Canyon 
tell me how to make ordinary glass vials untransparent 
entirely ? A fiuid to wash them in I would like to know 
of. A. The fluid hydrofluoric acid is used for making 
gas translucent, the fumes answering the same purpose; 
it is a most dangerous poison and is not recommended for 
use by amateurs. Coarse emery shaken in the bottle 
with buckshot, or the outeide of the bottle inclosed in a 
box with emery and shot and well shaken, will produce 
the desired effect. 

(5708) L. S. F. asks : Practically, how 
close to the wind can a flrst class yacht sail? That is, 
what is the minimum angle between the yacht's path and 
the direction of the wind, allowance being made for 
leeway ? A. Much depends upon the model and trim of 
sails, in the ability of yachts to sail close to the eye of the 
wind. Fine lines and flat sheets may carry a yacht up 
to two points of the wind, say 22 degrees off, but a large 
class cannot sail nearer than 3 points or 33 degrees. 

(5709) L. E. R. asks: 1 Is there any 

known substance that will dissolve carbide of silver ? A. 
If such a compound were produced, it would probably 
dissolve with decomposition in nitric acid. 2. How may 
one change a formula written in parts, where liquids as 
well as solids are in parts, 'm apothecaries' fluid 
measure, also dry ? A. Parts generally mean parte by 
weight. Substitute in the solid parts grains or other 
units, and for the liquids equivalents in liquid measure, 
having regard to the speciflc gravity Of the fluids. Tables 
of equivalents are given in the text books. 

(5710) Gr. L. R. asks : Please answer in 

your Notes and Queries (1) how the compass is kept 
from being attracted by the mass of steel around on the 
man-of-war ? A. Special constructions of compass are 
made, shielded from the influence of the ship. ^. I have 6 
cells of the Daniell's battery, copper on the outside of 
the porous cup in blue vitriol and water, and zinc on the 
inside of the porous cup in salt and water; please tell me 
what the copper color' substance is that forms on the out- 
side of the porous cup and how I can remove it without 
taking pieces out of the cup when I try to remove the 
substance. A. It is metallic copper. You can remove 
it by dissolving in nitric acid. It may be cheaper to get 
a new cup. 

(5711) M. S. P. asks: How. many cells 

of storage battery are required to run the electric mo- 
tor described in Supplement, No. 641, also the number 
and size of the plates in each cell of storage battery? The 
number of cells of gravity battery required to charge the 
storage battery ,and the time required to charge the same? 
A. Two cells, each having one square foot of positive 
plate. To charge slowly, 5 gravity cells will answer. By 
usiag parallel Beries of 5 gravity cellB the charging can 



be accelerated. We advise not lees than 20 gravity cells 
in 4 series of 5 each. 

(5712) H. O. G. asks: What will clean a 

boiler of lime where you carry 15 pounds of steam to 
heat a building without injuring the boiler ? A. Charge 
the boiler through the feed with a half pound of caustic 
soda for each nominal horse power, through the feed or 
in any convenient way. Use the boiler a week and then 
clean out thoroughly. If there is means for blowing off 
the boiler, a less quantity used at stated intervals, and 
the water partially blown out, will keep the boiler in good 
condition. 

(5713) N. A. W. asks : It is quite gen- 

er^ly known that carbonic acid gas is deathly poison- 
ous, and we are also told that carbonic acid gas gives the 
palatable, sparkling, and exhilarating taste to champagne, 
beer, etc. If one is poisonous and the other healthful, 
why should the two gases have the same name ? A. Car- 
bonic acid gas if inhaled tends to asphyxiate or drown by 
exclusion of air. It is possible that it also has a poison- 
ous effect when drawn into the lungs. In drinking 
champagne very little or none of the gas gets to the lungs, 
and its presence in the wine does not interfere with re- 
spiration. A lung poison is not necessarily a stomach 
poison. The gas is the same— there are not two gases of 
the same name. 



TO INVENTORS. 

An experience of f orty-f oiir years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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[See note at end or listaboutcoples of these patente.l 

Address labels, machine for attaching, A. Heim.. 512,295 

Asphalt, reflning, R. D. Upham 512,494 

Asphalt, reflning, W. 8. Wilkinson 512,348 

Auger handle, D. W. Meacham 512,384 

Auger, post hole, A. De Witt 512,540 

Automatic lubricator. Slater & Barrett 512,402 

Awning, 0. A. Scboeneck 512,490 

Axle Putting machine. C. H. Woodall 512,426 

Bale tie machine, W. A. Laidlaw 512,617 

Baling press, J. HeastoD 512.294 

Ball. See Billiard ball. 

Balloons, parachute sail for. T. Schneider-Preie- 

werk 512 450 

BandaKe,'F.'w.'PuVford.'.'.'.'.'. v. '.'.■.■.■.■.'.■.■. v.'. ■.'.'.'.'.'.■.■.'.■ 512!324 
Bar. See Car draw bar. Tjocomotive draw bar. 

Basket, shipping. Springer & Bvlston 512,404 

Battery. See Secondary battery. 

Battery, W. M. Stine 512.5er 

Bearing, antifriction, J. C. Lafreniere 512,477 

Bell for doors, tables, etc., 1. 1>. Garside 512,435 

Bending machine. D. R. Cowan 512,366 

Bicycle, Clark & Northrup 512,588 

Bicycle seat posts, support for, L. S. Eallajlan 512,379 

Bicycle speed gearing, McKenzie & Brock 512,479 

Bicycle st and, F. G. Hurlbut 512,648 

Bicycle wheel, B, Stenersen et al 512,453 

Bicycles, tricy cles, or other velocipedes, means 

for adjusting the driving chains of safety, A. 

Blackwell 512,357 

Billiard ball, T. Neumann 512,391 

Boiler. See Straw burning boiler. 

Boiler covering, T. Sparham 512,524 

Boiler furnace, steam, T. R. Butman 512,536 

Boiler tubes, device for cutting, C. O. Thieme 512,631 

Boot or shoe, J. M. Thompson 512,412 

Bottle, etc, H. R. Harper 512,874 

Bottle shaping imolement, A. L. Straus 512,409 

Bottle stopper, C. tiuch 512.662 

Bottles, machine for wiring corks in, G. C. Coon. . 512,281 

Bottling machine, Vf.. Jr., & S. C. Childs 512,432 

Box. See Fruit or berry t)Ox. Letter box. Mail 

box. 

Box fastener, A. Ottenheimer 512.517 

Box for cigars or other articles, J. Frazee 512,r09 

Box or coop, convertible, G. Bemhard 512,599 

Brake. See Car brake. 

Brewers' grains, apparatus for drying, A. Mason.. 512,673 

Brick kiln. C. A. Snow 512,334 

Broom holder, F. E. Allen 612,597 

Brush, P. J. Clarke 612,ii63 

Buttonhole cutter, G AShultz.... 612,452 

Camera. See Panoramic roll Lolder camera. 

Camera shutter, H. B. Carlton 512,601 

Can. See Oil can. 

Can fluxing mechanism. J. Solter 512,403 

Canning machinery. B. R. Pruitt 512.323 

Car and pipe coupling, combined, G. T. McCrea. . . 512,619 

Car brake, A. Hendee 512,376 

car brake, H. Thompson 512,588 

Car brake beam, railway, D. L. Barnes 512,497 

Car coupling, J. Davis 512,466 

Car coupling, C. B. C. Bdey 512.607 

Car coupling, T. Forstner 512,286 

Car coupling, L. Pix 512,661 

Car coupling, J. Eawles 512,393 

Car coupling, J. C. Taylor 512,630 

Car coupling, C. Washburn 512,495 

Car coupling, automatic, J. P. McMullan 512,389 

Car door fastener. T. Bubank 512,467 

Car draw bar, railway, J. A. Sample 512,488 

Car loader, F. W. Bond 512.575 

Car safety stop, A. B. Trenner 512.341 

Car sand box, H. McPherson 512,480 

Car seat, railway. E. B. Cusbing 512.639 

Car, tank, E. W.Mackenzie-Hughes 512,297 

Car, vestibule, J. Meehan 512,513 

Cars, metallic draught sill for, T. C. Salveter 512,329 

Carding machine feeding device, T. Kershaw 612,443 

Carding machines, rubbing apron for, J. Barker.. £^12.530 

Carpet stretcher, S. Livingston 512,305 

Carpet stretcher and tacker. D. H. McFalls 512,659 

Carriage jump seat, J. Miller, Jr 512,618 

Case. See Histological case. Packing case. 
Cash register and check printer, motor driven, C. 

W.Weiss 512,641 

Cash register, indicator, and recorder, C. W. 

Weiss 512,639 

Cash register, recorder, and check printer, C. W. 

Weiss 512,640 

Cattle guard, J. T. Hall 512,509 

Chart stand and easel, combined, H. H. Holt 512,471 

Chest hanging, C. H. Wllllts... 512,420 

Chimney, A. Custodis 512.604 

Chimney, sectional ventilating, S. H. Richmond.. 612.566 

Chuck, lathe, C.F. Elliott 513,283 

Chum, M. O. Barke 612,574 

Churn, working body, G. H. Smith 612,628 

Ciotb pressing machine, B. Gessner 512.610 

Clutch, J. NTwilson 612,643 

Cock, stop, A. Campbell 512,637 

Commutators of dynamos, device for blowing out 

sparks on. H. W. Hanahan 512,612 

Compound engine, A. J. L. Tjoretz 512.306 

Concrete mixing mill, E. L. Ransome 512 663 

Conveying apparatus, Miller & Covell '. 512^446 

Cooker, sfeam, J. F. Tallant 512,330 

Cooking vessels, device for carrying off odors 

from, B. F. Fowler 512,650 

Cooler. See Lard cooler. 

Copying press, J. H. Smith 512,668 

Cores, machine for making founders', B. Grant . . . 512,289 
Com cutting and shocking machine, H. McEher- 

son 812,.S14 

Com busker, F. Crook 512.367 

Com husker, green, W. P. Dana 512,433 

Cotton gins, combined beater and carder for, W. 

p. Kopfler 512,445 

Coupling. See Car coupliBg. Car and pipe coup- 

liDg. Pipe coupling. 
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Crank pin, F. F. Landis 512,552 

Cross head, F. P. Landis 512,554 

Cultivator. J. L. Staley 512,669 

Cultivator or piow puide. K. R.Johnson 512.301 

Cultivator tooth A. V. Ryder 512,625 

Cultivators, pulverizing attachment for, H. 

Strasaer 512,408 

Curling iron, R. Nicol, Jr 512,516 

Cutter. See Buttonhole cutter. Meat cutter. 

Milling cutter. Tooth or l>one cutter. 

Die press, W. A. Turner 512,415 

Oiffger. See Potato digger. 

Display envelope, C. J. BillwiUer 512,5^ 

Door securer. C. H. Yoltey 512,572 

Drawing rolls for machines for working fibrous 

materials. W. H. Goldsmith 512,651 

Drier. W. Harmon 512.547 

Drill press, J.N. Barr 512,355 

Drilling machine, T. Forstner 512,385 

Drilling machines, portable and variable shafting 

for, W. Ross 512,486 

Dye, blue, Ulrich & Bammann 512,493 

Dynamo, alternating current, J. J. Wood 512,424 

Dynamos and their exciters, connection between 

separately excited, J. J. Wood 512,425 

Electric cut-out, A. P. Sey mour 512,331 

Electric machines, spark regulator for dynamo, 

C. B. Scribner 512.397 

Electric switch, J. L. Hinds 512,614 

Electrical transformer or converter, C. L. Coffin . . 512,603 

Electrode, secondary battery, W. Morrison 512,514 

Electrolytic apparatus, E. Andreoli 512,266 

Electrolytic diaphragm, T. Craney 512,503 

Engine. Bee Compound engine. Steam engine. 
Envelopes and note sheets, machine for making 

ine combined, J. H. Dale 512.505 

Fan, P. Harniscbfeger 512,293 

Fanning mill, L. Staley. 512,405 

Fastener, metallic, G.W. McGill 512,620, 512,621 

Feed mechanism, J. R. Thomas 512,410 

Feed trough, W. Ederle 512,368 

Feedwater h eater, E. A. Thuston 512,634 

Fence post, metallic, G. P. Gunn 512,371 

Fence tool, grip wire, S. S. Casey et al 512,360 

File, J. E. Austrian 512,267 

Filter beds, strainer for granular, J. W. Hyatt 512,298 

Filter strainer, J. W. Hyatt 512,299 | 

Fire alarm attachment, C. E. Egan 512,672 I 

Fire escape, W. A. Bergstrom 512,498 1 

Fire extinguisher, automatic chemical, W. 

Wyand 512,428 

B'lour of different grades, apparatus for mixing, ' 

J. D. Bangert 512,354 

Fluid tank, G. T. Voorhees 512.416 

Folding seat, A.M. Reeves 512,325 

Fountain. See Ink fountain. 

Fruit jar, E. Williams 512,349 

Fruit or berry box, E. L. Walker 512,571 

Furnace. See Boiler furnace. Glass furnace. 
Furnace for heating or working metals electric- 
ally, O. L . Coffin 512,602 

Game apparatus, E. Weibel 512,346 

Game apparatus, parlor, M. M. Wilson 512,421 

Game, chasing, A. L. Leo nard 512,654 

Game table, parlor, J. A. Standen 512,337 

Garment supporter, W. H. Sythes 512,670 

Gas cocks, clock mechanism for operating, H. F. 

Lossie 512.307 

Gas manufacturing apparatus. J. D. Blakeley 512,270 

Gate. See Sliding gate. 

Gate, J. W. Bennett 512,598 

Gearing, multiple, I. L. Unterbrink 512.460 

Glass furnace, M. R. Pepper 512,321 

Gold and silver ores, treating, M. V. Ortega 512,563 

GJovemor, engine, I. F. ThoLipson 512,411 

Grain spout swivel support, D. A. Robinson 512,394 

Granite and veneering stone, manufacture of 

amnmai, ow«*.»i„ A- fiiietti 512,431 

Grate, J. L. Baker r. M»,6ts 

Grinder, sickle, T. Gordon 512,5i6 

Grinder, tool, I. H Gilman 512,545 

Guard. See Cattle guard. 

Gun barrels to stocks, securine, W. C. Davenport 513,434 

Gun, recoil operated, Griffiths & Woodgate 512,437 

Halter, H. L. & C. M. Green 512,290 

Hammock holder, C. Gerber 512.580 

Handle. See Auger handle. 

Har vester, b eet, W. K. G ird 512,287 

Harvester, corn, W. W. Condit 512,280 

Harvester, corn, W . C. Doubleday 512.541 

Hatchway, elevator, T. Barton 512,532 

Hay press, J. W. Carmadc 512,465 

Heater. See Feedwaterheater. 

Heating apparatus, water, J.J. Blackmore 512.430 

Histological case, W. Autenrieth 512,496 

Hoisting mechanism. W. Hoey 512,511 

Horse eoverf astening.P. M. Misbler 512,385 

Horseshoe ^stening, JL P. Brltt 512,358 

Hub attaching device, L. Harris 512,613 

Hub, vehicle, B. Schad 512,666 

Hulling machine, C. E. Lipe 512,3G4 

Ice creeper, J. K. Foy 512,608 

Igniting device for gas or lamp burners or oil or 

gas stoves, B. G. Olson 512.315 

Incubator, W. J. Clark 512,577 

Ink fountain, O. M.Moore 512,562 

Inkstand, self-feeding. C. B. Smith 512,336 

Insulated conductor, C. N. "Waite 512,417 

Iron. See Curling iron. 

Ironing table, folding, T. J. Brown 612,576 

Jack. See Pneumatic jack. 

Jack for supporting or bracing excavators, etc., 

G. W. King 512,585 

Jar. See Fruit lar. 

Jeweling tool. L. S. Kling 512,653 

Jockey plate. O. Taber 512,338 

Joint. See Hail joint. 

Journal bearing lubricator. Wolf & Daniels 512,423 

Key fastener. F.J. Loudin 512,308 

Kiln. See Brick kiln. 

Kiln for baking earthenware, C. D. d'Bnghien 

et-tl 512,284 

Kitchen table. G. R. Russell 512,665 

Knitting machine stop motion, G. J. Manderfleld. 512.310 

Ladder, scuttle, R. M. Powers 512,322 

Lamp, double carbon arc, C. E. Scribner — 612,667 

Lamp, duplex arc, C. E. Scribner 512,401 

Lamp, electric arc, R. Niewerth 512.481, a2,482 

Lamp, electric incandescent, Peil & MacFadden.. 512,320 

Lamp, incandescent, A. C. Carey 512,464 

Lamp, incandescent electric, J . W. TurnbuU 512,637 

Lamp shade, E. D. Cooke 512,364 

Lamp socket^ncandescent, T. L. Pf arr, Jr 512,448 

Lard cooler, W. L. Wbitman 512,642 

Lathe attachment, W. K. Hance 512.372 

Lathe tool for turning and finishing gas fittings, 

etc., S. N. RapD 512.564 

Lathe, turning, Wunderlich & Gleason 512,427 

Letter box, house, J. F. Wollensak 512,350 

Letters, producing illuminated, J. H. Rogers 512,395 

Lifter. See Transom lifter. 

Liquid agitating and discharging apparatus, A. 

H. & T. A. Schlueter 512,489 

Ijister, cultivator, and planter, A. T. Statna 512,406 

Lock. See Permutation lock. Seal lock. 

Locomotive draw bar, S. R. Heidleberg 512,375 

Locomotive or car replacer, S. Ryden 512,487 

Loom, swivel, J. Kennedy 512,474 

Loom, swivel, J. T. Kennedy 512,475 

Lubricator. See Automatic lubricator. 

Maanet, electro, F. R. McBerty 512,386 

Magnets, eoll for electro, N. Tesla 512,340 

MaU box, Johnsto n & Gates 512,549 

Malt liquors, apparatus for the production of. J. 

A. Manz 512,311 

Manicure implement, H. Clayton 512,277 

Marking off com rows, device for, H. D. Ay re 512,573 

Measuring and recording apparatus, speed and 

distance, H. Hausshalter 532,439 

Meat cutler, T. Williams. Jr 512,528 

Metal capping head, G. W. McGill 512,622 

Metal, machine for milling and tapping, W. D. 

Forbes 512,542 

Meter. See Water meter. 

Metronome J. T.Hanson 512,470 

Mill. See Concrete mixing mill. Fanning mill. 
Windmill. 

Milling cutter. G. T. Bechtol 512,463 

Mixing machine, G. Schoch 512,332 

Mould, E. L. Ransome 512,662 

Monument, A. Russell 512,396 

Mop, C. H. Triphagen 512,492 

Mop head, R. Froberg 512.543 

Mordanting fabrics, O. P. Amend 512,264 

Motor. See Portable motor. 

Motor. B. C. Thrasher 512,6a3 

Musical Instrument, wind, P. Pupeschi ... 512,449 

Oil can, A. Hallowell 512,438 

Ores, treating, F. L. Bartlett ; 512,531 

Organ. G. Sander 512,522 

Orthooxyetbyl-alpha-benzoylamido-quinolin, G. 

N. Vis 512,590 

Oven, baker's, E. A. C. Petersen 512,623 

Overhead switch. A . L. McCredie 512,515 

Ozone by electricity, apparatus for producing, E. 

Andreoli 512,265 

Packing case, knockdown adjustable, H. J. Rum- 

rille 512,521 

Packing, paston rod, C. J. Kelley 512,551 

Pai nting surfaces, C. T. Snedekor 512,523 

Pan. See Steam or baking pan. 

Panoramic roll holder camera, P. S. Marcellus — 512,512 

Paper, apparatus for drying printed or varnished, 

F. X. Hooper 512,377 

Paper box blanks, machine for making, C. E. 

Clement 512,278 

Paper dTTlits Apparatus, N. I«a]oie 612,478 



Paper machines, wire cloth for, J. W. White 

Pavement, V. Parks 

Pavement, fibrous, J. H. A.mies 

Pavement, street. B. P. Thiebaud 512,568, 

Peanut sheller and separator, Gelling & Lea 

Pedal crank, C. B. Lipe 



512,347 
512,318 
512,645 
512,569 
512,288 
512,303 
512,607 
512,319 

512,345 
512,506 

512,333 
512,671 
512.655 

512.457 
512,583 
512,462 
512,646 
512,626 
512.370 
512,455 
512,456 
512.313 
512,565 
512.527 

512,442 



512,606 
512,627 
512.591 

512,635 
512,534 
512,611 
512,595 
512,664 
512.419 
512,587 
512,658 
512.605 
512,392 
512.444 
512,387 
512,390 
512,351 

512,535 

512,343 
512,441 

512,644 

512.272 
512,596 



512,458 

512,520 
512,483 
512,429 
512,500 

512.624 
512,647 
512.648 
512.330 
512.593 
512,469 
512,586 
512-,M1 
512.600 
512.451 

512,300 
512,274 
512,657 



Pen, G. B. Doughty., 

Pen, fountain, G. S. Parker 

Pens, brushes, etc., holder for, O. A. Weissen- 
born 

Permutation lock, J. J. Deal 

Photographers, background carrier for, M. M; 
Simmer 

Photographic camera shutter, C. W. Bddy 

Photographic camera shutter, W. H. Lewis 

Pin. See Crank pin. 

Pipe coupling, B. F. StoLe 

Planer, rotary cylinder, Hubbell & Cate 

Planter, J. W. Barlow 

Planter, corn. B. Deardorff 

Planter, com, U. Shaeff er 

Planter, potato, A. D. George .• 

Plow, G. B. St. John 

Plow holder attachment, G. B. St. John 

Pneumatic jack, A. J. McDonald 

Pocket book, D. M. Read 

Portable motor, Tyler & De Vesian 

Post . See F ence post. 

Potato digger, J. F. W. Henck 

Powder. See Soap powder. 

Press. See Baling press. Copying press. Die 
press. Drill press. Hay press. Wine press. 

Printing machine, L. C. Crowell 

Propeller wheel, C. Sintz 

Propulsion of vessels, hydraulic, J. C. Walker 

Protector. See Watch protector. 

Pulverizing machine, J. H. Traver 

Pump, T. W. Bleach 

Pump, Goodspeed & Edson 

Pump attachment for windmills, C. F. West 

Pump, compressor. Ruby & Frey 

Pump, hydraulic air, B. H. Weatherhead 

Pump, measuring, T. G. McConnell 

Puzzle or solitaire game. T. F. Mingen 

Quarrying tool, J. M. Crouch 

Kail joint, J. Pbelan 

Railway, closed conduit, C. J. Kintner 

Railway cross tie, R. R. McClerg 

Railway crossing, automatic, D. L. McNamara.... 
Railway crossing, street, W. C. Wood 

Railway current collector, electric, B. M. Boyn- 
ton 

Railway rails in paved streets, laying, G. C. Wai^ 

ren 

Railway signal, Havey & Black 

Railway signal, G. C. Young 

Railway signaling apparatus, electric, H. J. Brad- 
ford 

Razor, H. Wolf erts 

Recorder. See Telephone call recorder. Time 
recorder. 

Reflector for electric lamps, J. W. Turn bull 

Register. See Cash register. 
Regulator. See Windmill regulator. 

Relay, F. M.Locke 

Rolling mills, bar piling mechanism for, W. A. 

Sweet 

Roof covering and manufacture thereof, water- 
proof, W. D. tlobbe 

Rope, jumping, W.J. Patterson 

Roundabout, observ ation, W. Wyand 

Sash and blind fastener, W. H. Buckley 

Sash and screen, combined balanced window, Z. 

Pinard 

Sash fastener, J. Dohnal 

Sash fastener, Ferry & Halli well 

Sash fastener, F. P. Sayer 

Sash fastener, Webster & Hangi 

e^w iomter, N, T. Hail 

Sawmill dog, aupiex, er. vr. ijo-nricm 

Saw mitering device. J. Lumsden 

Sawing machine, F. D. Butzer 

Scissors, C. A. Shultz 

Screws and separating them fromtumings.appa- 

ratus for sorting, D. P. Johnston 

Seal, B. J. Brooks 

Seal lock, M.S. Millard 

Seat. See Car seat. Carriage jump seat. Folding 
seat. 

Secondary battery, F. K. Irving 512,473 

Sewing machine shuttle. W. E. Trull 512,526 

Shafting, stop mechanism for, A. Courtial 512,578 

Shafts, securing crank arms to, C. Aichele 512,529 

Sheet metal working machine. F. A. Walsh 512,342 

Sheller. See Peanut sheller. 

Ship's log, F. A. Bishop 512,269 

Signal. See Railway signal. 

Signal apparatus, American district electric, C. B. 

Scribner 512.400 

Skate sharpening device, Knowles & Miller 512,382 

Sliding gate, Hopkins & Simons 512,296 

Smokestacks or chimneys, apparatus for produc- 
ing draught in, R. Gaul 512,508 

Snow melting apparatus, G. T. McCormick 512,388 

Soap powder, etc., package for, D.H. Greene 512,581 

Soil working machine, G. M. C lark 512,276 

Spectacle lenses, grinding, G. Prescott 512,485 

Spring. See Vehicle spring. 

Sprinkler, J. B. Haberle 512,291, 512.292 

Square, folding, H. C. Goodgion 512,436 

Stable or harness room cabinet, G. E. W. Stivers. 512,407 

Stamp, time and dating, Jewell & Stevens 512,378 

Stand. See Bicycle stand. 

Staple inserting and clinching machine, Mandel 

& Henderson 512,383 

Starching apparatus, clothes, W. B. Dow 512,282 

Steam engine. Waring & White 512,638 

Steam or baking pan, P. Hoogerzeil 512,615 

Steam trap. B. C. Altebrandt 512.263 

Stone dressing machine, N. P. Ostberg 512,317 

Stopper. See Bottle stopper. 

Stove, oil, T. J. Mabbitt 512.309 

Stove or furnace magazine, H. M. Allen 512,262 

Stoves, gas heating attachment for solid fuel, G. 

I Bavier 512,268 

] Straw burning boiler, F. F. Landis 512,565 

Straw elevators, discbarge pipe for pneumatic, F. 

I F. Landis 512,556 

Straw elevators, discharger for pneumatic, F. F. 

! Landis 512,557 

: Straw elevators, flexible pipefor pneumatic, F. F. 

I Landis 512,558 

'■ Straw stacker, F. F. Landis 512,553 

Street sweeper. J. B. Gathright 512,544 

Switch. See Electric switch. Overhead switch. 
Table. See Game table. Ironing table. Kitchen 
table. 

i Tackles, automatic locking device for, H. P. J. 

• Kessler 512,380 

Tag, marking A. Grundy 512,468 

Tank. See Fluid tank. 

Telegraph, printing, E. A. Wirsching 512.422 

Telephone call recorder, W. B. Thomson 512.413 

Telephone switchboards apparatus for, C. E. 

Scribner 512.398, 512,399 

Telephones, time indicator attachment for, C. 

Stever 512,454 

Thill support, A. M. La Foy 512,476 

Thill support, vehicle Webb & Jacobs 512,344 

Ticket, railway transfer, G. Truesdell 512,414 

Tie. See Railwav cross tie. 

Tiles, laying, M. C. Flannery 512,579 

Time recorder, woikman's, Bolte & King 512,499 

Tire, pneumatic, D. H. Smith 512,491 

Tire, pneumatic, C. K. Welch 512,594 

Tire nveting machine, wheel, W.P. Bettendorff.. 512,356 

Tire setter, I. Lehman 512,560 

Tires, valve for pneumatic, J. F. Palmer 512,518 

Toboggan slide, reversible. T. M. Richards 512,326 

Tool for handling small metallic articles, J . T. 

ggygg 512 381 

Tooth or bone cutter,' H.' Walter'. !!'.'. '.'.'.'. '. '.'. '. '. '. '. '. '. '. '. 5121461 

Toy, dancing, T. B. Thomdvke 512,589 

Transom lifter, C. M. Burgess 512,275 

Tr<-p. See Steam trap. 

Tricycle. W. V. Snyder. 512,335 

Trolley cut-out, M. Hanford 512,373 

Trough. See Feed trough. 

Tumbling barrel, F. J. Morgan 512.312 

Type, holder plate for, A. B. Newby 512,447 

Typewriting machine. J. S. Copeland .... 512,365 

Typewriting machines, ribbon-reversingmechan- 

ism for. C. E. Johnson 512.584 

Urinal, F. Wallace » 512.592 

Valve, automatic air, J. R. Pidcock 512,660 

Valve controller, electric, C. E. Ongley 512,316 

Valve for compressor and blowing engines, Garis 

& Welch 512.369 

Valve operating mechanism, A. Thomlinson 512,570 

Vault cover, ventilating and illuminating, H. 

Haustein 512.440 

Vehicle, electrically propelled, Rogers & J'racker 512.327 

Vehicle spring. G. T. Chapman 512,501, 512.502 

Velocipede pedal, E. Tilston 512,525 

Vise, bench, J. A.^Ingalls 512,472 

Voltaic cells, depolarizer for, G. Hewett 512,510 

Wagon, hunting, T. H. Brown 512.273 

Wardrobe, P. W. A. Rey 512,519 

Washboard. D. C. Juleson 512.302 

Washing machine, P. Buch 512,359 

Washing machine, J. Popping 512.484 

Watch, N. M. Saati 512,328 

Watchmakers' lathes, wheel cutting fixture for, 

H. K. Kebabian 512,550 

Watch protector. J. C. Lee 512,559 

. Water meter, proportional, J. Thomson 512,632 

Weather strip machine. D. W. Bosley 512,271 



Welding metal, apparatus for electrically, C. L. 

Coffin .-•■■- 512,604 

Wheel. See Bicycle wheel. Propeller wheel. „„.^ 

Wheel, W. G. Cole 512,279 

Wheel, J. Turner ^ 9^4^ 

Windmill. A. Zwiebel ■•• ^U-'Jii 

WindmiU regulator. J. H. Fi sher ^}h^% 

Winepress, J. Kelly yH'^ 

Wire gripping and stretching tool, J. Harper §}i'^ 

Wire stretcher, J. S. Sparkman ^iS*^^ 

Wrench, W.J. Walker 512,4B 

Zinc, preparing solutions carrying salts of, P. C. 

Choate .-. Sg^ 

Zinc, producing metallic. P C. Choate 512361 



TRADE MARKS. 

Axes, hatchets, chisels, plane blades, bits, gouges, 
and other tools, H. W. Peabody & Company.... 

Baking powder, America Baking Powder Com- 
pany 

Beverages, certain-named non-alcoholic,Wheatley 
& Bat es 24,019, 

Cigars, J. Martinez 

Collars and cuffs, waterproof , Celluloid Company.. 

Disinfectants, Miller Brothers 

Edge tools, Collins Company 

Biectro-magneto appliances, A. Harding 

Fleece lined fabrics, Beach Manufacturing Com- 
pany 

Flour, wheat, J. C. Daniels & Company 

Flour, wheat. La Grange Mills 24,001 to 

Glass tubes, Gilliard, P. Monne & Cartier 

Grease and machine oils, axle, SeaTIe & Son 

Mattresses, air, Metropolitan Air Goods Company 

Medical compounds, certain named, 8. Morris . 

Oil, cod liver, C. C. Kraemer Company 

Oils for chronic, malignant, and lung diseases, pre- 
paration of, Drs. Reynolds & Reynolds 

Oysters, raw and processed, J. H. Collison 

paper bags, Columbia Paper Bag Company. 

Remedies for malarial diseases, Paris Medicine 
Company 

Remedies for rheumatism and similar complaints, 
J. Ley "v-x — 

Remedies for throat diseases, A. Strehler & Com- 
pany 

Salt, Crystalline Salt Company 24,006, 

Soap, toilet, Jarmuth Brothers 

Stoves, oil, gas, or vapor, Cleveland Foundry Com- 
pany 

Tobacco, smoking and chewing, L. Bremer's Sons, 

24,025. 

Tonic, C. F. J. P. De Langle 

Underwear, muslin, knit, and woven, Conradi & 
Friedemann 

Whisky, D. V. B.Henarie 

Whisky, B. Martin & Company 

Whisky, I. Sommers 



24,031 

21,005 

24,020 
24,024 
24,034 
24,011 
24,030 



24,035 
24,000 
24.004 
24,029 
24,010 
24,033 
24,017 
24,014 

24,015 
24,008 
24,032 

24,016 

24.012 

24.013 
24,007 
24,009 

24,028 

24,026 
24.018 

24,036 
24,021 
24,022 



DESIGNS. 

Cabinet, H. T. Van Denbergh 23,002, 23,003 

Wall paper, F. A umonier 23,004, 23,005 



A printP<l copv of the specification and drawing of 
any patent in theforegoinglist, or any patent in print 
issued since 1863. will be fumisned from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway Kew York. 

Canndinn paten [»> may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they aresimple. a t a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
Y ork. Utner fureixm patents may also be obtained. 
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ORDINARY RATES. 

Inside Pnse. eacli insertion - - 73 cents a line 
Itnck Pase. encli insertion - - . - $1.00 a line 

B^" For some classes of Advertiscnients., Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice sb ows the wldUi of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the followine week's issue. 
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Seneca Falls Mfg. Co. 695 Water SL, Seneca Falls, N.Y. 



I A T U C C Shapera, Planers, Drills, Machine Shop 
LH I nCOq Outflt8,Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 




10,000 

Bell Telephones 

FOR SALE. 

Guaranteed to be the best on the market. 

See illustration in Scientific American of 

January 10, 1880. pages IB and 21. 

t^~ Send 2c. stamp for circular and prices, 

T. G. ELLSWORTH, 

86 Chambers & 67 Beade Sts., New York. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



CATALOGUES FRE E TO ANY 

• wnwiiw iiiiiiiiii 



tfoB 
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ICE-BOATS-THEIR CONSTRUCTION 

and Manaifement. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of thetwo fastest ice-saiiinp boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.B. Contained in Scientific American Supple- 
ment, 1, The same number also contains the rules and 
regulations for the formation of ice-boat elubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



D' AMOUR & LITTLEDAL.E, 

MAOtilNISTS AND TOOL MAKERS, 

204-206 Baet 43d St, New York. 
Drawings, Patterns, Models, and Experimental Work. 




gUR COMPRESSORS, I 
ROCKDRILLS, 

COAX, CUTTERS 

Stone ChannelingMacUnesJ 

ne IKCEBSO UxSEIteEANT DRILL CO. 

MvEMiTER Bgiuniu:: 

ZBOStlUNDTSX'* 

MewYopii. 



THE MODERN ICE TACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best l£inds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
eraviUKS drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 634> Price 10 
cents. To be had at this office and of all newsdealers. 



UlMim^llM 



AIR COMPRESSORS^ 

GENERAL MACHINERYiOrt 

MiningTunneling: 

RAND ORILLCo 23 ParkPiace Ntwyoph^.vi 



CONSULT AT I O.N TTWVE Iff TORS 

AND ADVICE TO XKI V Xj« X VfrfcO, 

Experimental work of every description. Automatic 

machinery designed and built. B^" Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 

~ WELL DRILLING MACHINERY, 

MANUFACinEED ET 

WILLIAMS BROTHERS, 

ITHACA, N. Y., 

Uonnted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ADDBESS 

Williams Brolhers 

ITHACA, N. Y. 

AJKeCMOXTCkOT. 




Oil Well Supply Go. 

91 & 92 WATER STREET, 

PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. liiustrated 
catalogue, price listSf and dis- 
count smets on request. 





Its Uaea and Abnses. The scl- 
_ ence easily acquired. Illustrated 
hook, just out, ¥1.00. Address 
PROF. ANDERSON, S. A. 1., 182 State St., CHICAGO. 



HYPNOTISM: 



— BOILS THE WATER 

... W?^ BARAQWANATH & SON 

• " 4-6 W. DIVISION ST 

*- SEND FOR CATALOGUE. CHICAGO. 



STEEL TYPE FOR TYPEWRITERS 






StencllB, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 
Ifinilel nlid Kxppriinenlnl Woi'k. 
[Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
'New York Stencil Wks, 100 Nassau St. N.Y 



As an expert machiiiist, r am free to 
own that I think the machinery I make is the 
very best of its kind. 

I spare no pains or cost to make it so. My 
customers tell me I succeed. 

Let me send you a catalogue. 

Catalog IMS : A, woodworking mach'y ; B, mach'y for 
braas, ivory, horn, etc.; C, shaf t'g, pulleys, ban^eiB, etc 
P. PRYIBIL, 488-500 w. 41st St., NEW YORK. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 



I ,-. 2T0 50 ACTUAL M. P. 






CASOL.Ni; K\OM 

,".1 " "' T,AN<\ LOV>'E:h than ffitlNE " "1 
A\Mt OUTsiDC or BUILDING :f DESIRE 

H.W.CALDWELL&SON.^V^ 

WASHINGTON 5. 'J NI'iN ST 3. CHICAGO. lUi 




"'""Ikm''''- MECHANICAL ENGINEER OR DRAUGHTSMAN 



Or qualify to tate charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home Study by the method of THE CORRESPOND- 
ENCE !!<CHOOL, OF MECHANICS. Scrnnton. Pa. To begin, students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 




Ask Tour hardware Dealer for the 

IiisMsScrswPkleSpEeaiiisrs^etc. 

For Electrical wort, Bicycle work, etc. 

The dies are adjustable for wear. 
Ti/n^, Q»i,(Aity and Largest Variety of sizes, 

WTLKT Jb nUSSELTj MFG. CO. 
GREENFIELD, MASS., IT. 8. A. 
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Political Economy, the Tariff and the Currency 

JUST READY. 
A Catalogue of Books and Pampblets on Social Sci- 
ence, Political Economy, the Tariff, the Currency, the 
Finances, Population, Pauperism, Charity, the Land 
Question, etc. 32 pages, 8to, sent free to any one in any 
part of the world who will fumisb bis address. 

HENRY CAREY BAIRD & CO. 

Industrial Publishers. BOOKSELLERS & Importebs 
810 Walnut Mt.. Philadelphia, Pn., U. S. A. 




EXCUKSlONS TO THE NATIONAL CAPITOL. 

The Hoyal Blue Line has arranged a aeries of person- 
ally conducted three day tours from NewTork, Newark, 
Elizabeth, Trenton and Philadelphia to Washington, 
under the supervision of Thos. Cook & Son, the famous 
Tourist Agents. The dates selected are January 25, 
February 15, March 8, 29, April 19, 26, and May lOand 17. 
The rate from New York, Newark and Elizabeth will be 
tlSiW, from Trenton $12.26, and from Philadelphia $11.00, 
which win include transfers between depot and hotel 
and first-class hotel accommodations at Washington. 
The train will leave New York on above dates from 
station, foot of Liberty Street, 9.00 A. M, leave Newark, 
C. R. R. of N. J., 8.55 A. M., Elizabeth, Royal Blue Line, 
9.31 A. M., Trenton, P. & R., 10.20 A. M., Philadelphia, 
12th and Markets treets, 11.26 A. M., and 24th and Chest- 
nut Streets, 11.42 A. M_ and will arrive at Washington 
3.00 P. M. 

The tickets will b e vaM d for the return Journey on any 
Royal Blue Line train within three days, including day 
of sale, thus affording tourists an opportunity to visit 
the public buildings and places of interest in and about 
the Capitol. 

For more detailed information call on or write Thomas 
Cook & Son, 261, 1225 Broadway, New York, or 828 Chest- 
nut Street, Philadelphia. 




VANOUZEN'^JirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

— 10 SIZES. 

200 lo 12000 Gallon, per Hour. 
Cost $7 io$75oach. Address 

THEVANDUZEN&TIFTCO., 

10: to 108 E. Second St., Cincinniti, 0. 



FOR SALE, CHEAP. 

One pair of Greene Cut- off Engines, 250 H. P. (125 H. P. 
each), 18 X 48 in., 14 ft. i 30 in. fly wheel ; all in good con- 
dition. Have been running up to date. Address : 
Winchester Repeating Arms Co., 

New Haven, Conn. 



\nA\ I EAdLE:' castings from special ^c 

,■ THU""^LEmGH AVE S AMtRlCAN V. PHILA '. riOi. 



CALIFORNIA EXCURSIONS. 

The well known Phillips Excursion Company have 
arranged to run weekly excursions to all principal Cali- 
fornia and other Paciflc Coaat cities from all points on 
the Baltimore & Ohio R. R. 

The parties will leave the East on Wednesday of each 
week, commencing January iVth, and passengers will be 
booked through to destination. There are no Paciflc 
Coast tours ot^ring as good accommodations at less ex- 
pense. For full information address A. Phillips & Co., 
No. Ill 8. 9th Street, Philadelphia, or call on nearest 
ticket agent B. & O. R. R. Co. 




KNITTI N6 MAC HINERY. 

Knitted underwear i s in vogue. The best 
machinery for Its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

.ire made by SCOTT <& WII.L1AMS, 
'.J077 E. Cumberlnnd Street, 

BstaUishea 1865. Philadelphia, Pa., U. S. A. 



DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common 8ense Ear Drums 

New scientiflc invention, entirely different 
in construct-ion from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. v\ rite 
for pamphlet. tW' Mention this paper, 

WILSON EAR DRUM MFG. CO., 

LOUISVILLE, KT. 




f 



Engineers and Architects should specify 

GRAPHIT£ PAINT 

for Bridges, Roofs, Structural Iron, and all ex- 
posed metal or wood surfaces. Warranted not 
affected by heat, cold, smoke, or chemicals. 
Detroit Graphite Mfg. Co., Detroit, Mich. 




BARN ES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 

The speed can be instantly changed from to 1600 
without Btoppinr or shifting beltB, Powerapplied 
can be ^adoatea to drive, with equal safety, the 
Bmallest or largest drills within its range— a won- 
derful ecoDomy in time and great savine: in driB 
breakage. Send for catalogue. 

W. F. &JNO. BARNES CO., 
1999 Kuby St., - Kockford, 111, 



S cientific Jook C atalogue 



REOKNTLY PUBLISHED. 

Our new catalouue cont.ainini; over lUO panes, includ- 
InB works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN d; CO., Publishers ScientiBc American. 

;i($l Broailvray. New York. 



IRnN ^ STRUCTURAL & ORNAMENTAL p< 

"^UN, Steel work for buildings lawn FEN"-- 

STABLL riTTINCi GRLY iron castings ME.DIUM8. 
HtAvr WtlGHTTO ORDtRCHSTAASHtRS.tENt&roRCtOSTRftPS 
!.5I1«RUP5 fOR ilMBLR STRUCtURtS, R.R TRtSTl [WORK. tie. 
SNEAD & BIBB, 711 - 14'r ST. LOUISVILLE. KV. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE OR RAM 

SUPPLVrNG WATER FOR 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam Mills, Dairies, Country 

Residences, Stock Yards, etc. Automatic, 

Efficient, Durable, and 

Inexjiensive. Send for 

fully illuB. catalogue. 

^^T' SeeillustrateA- ntitice 

in Sci. Am., p. 6. July 5, "SO. 

RITe'B Hydranlle Enrtne 

Hf^. Co., Komnoke, Tu. 




T^^ %mingt9n1^pcwriter. 

As Perfect in Design and Construction as Original Ingenuity, Long 
Experience, and Constant Improvement can make a Writing Machine. 
It is Simple. Well nade* Practical, Durable. Easy toLearnand to Operate. 

Wyckoff, Seamans & Benedict, ^^^Ne^wTo*ir^' 




SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5h, p motor. This machine was constructed especially 
forthebeneflt of the readersof the Sclevtitic American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
wbo desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in sciENTiii'ic 
AMKRicAx m;pplemknt. No. S(i5. PricelOcents. To 
be had at this office and from all newsdealers. 




CASTINGS and PARTS 

for 641, 865. and other Dynamos and 
Motors described in Sci. Am. Sup- 
plements. 

Engine Castings H to 6 h. p. 
TELEPHONE Materials. 

Electrical Supplies. 
Send stamp for catalogue. 
PAL.I>IEit ISIGOS., 

mianuH, l^onn. 




i NICKEL 

C AKD 

I ELECTRO-PLATING 

§ Apparatns and Material, 

7^ THE 

> Hanson &VanWinkleOo. 
^ \ewnrk, N. .1. 
a 81 LiBEBTy St., N. Y. 
S 23 S. Canal Street, 
fc Chicago. 



ELECTRO MOTOR. SIMPLE, HOW TO 

maRB. ByG-M. Hopkins.— Description oC a small electro 
motor devised and constructed with a view to assisting 
amateurs to malie a motor woich might be driven witn 
advanrage by a currRnt derived from a tiattery, and 
which would hiive sulliclen!; power to operate a foot 
lathe or any machine requiring not over one man power. 
^\ ith 11 figures Contained in bcricNTiPiC AUEiticAN 
SuppLKMi-.NT. No. *i4l. Price 10 cents. To be had at 
this office and from all newsdealers. 



..^K us < 
-_i_^--VVE MAKE THEM^ 

— f J.B.COLT & CO. > 

I6BEEKMAN ST.,J' 189 LA SALLE ST 
N EW YORK '•" C H I C AC O . I a 



Rubber Rolls and Wheels. 

Power Wringing Ma^^ines, Hryiof; and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. (.iKOICUE J*. UliAKK, 

Box lit Windsor LocUti. Conn. 



THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making perfect Cellu- 
loid ^tereotyppH to be used in 
place of metal stereotypes. Also for 
making Rubbei- r^tninpH. Should 
be in use in every printing office. 

See Sci. Am., Dec. 30 , 1893. Send for 
circular to 

J. F. W. DORAIAN CO., 
5217 E. German St., 

Bnltimore, Aid. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




TO INVESTORS AND PATENT lOEi*. 

A gentleman having a wide experience in placing 
Foreign Patents will return to Europe in February next 
and is open to negotiate the sale of a really meritorious 
invention In any of the countries of Europe. Address 
full details to E. HOWE, "American Industries," 114 
Fifth Avenue, New York. 




PnPP AfioeUkKoldpla- 

r^B ™ ™ ted watch to every 
^ BB^B^B readeroE thlspaper. 
Cut this out and seod it to us with 
yoitr Eull oame and address, and we 
willsend you one of these elegant, 
richly jeweled, gold ftiiished watches 
by express for examination, and if 
you think it isequalinappearance to 
any $25.00 gold watch pay oursample 
price,t3.50,and it is youri We send 
with the watch our euarante* that 
you can return Itatany time within 
one year if not satiBactory, and if 
you sell or cause the sale of six we 
will give you On b Free. Wzlte^ 
oni^, as we snail srna out samples 
for 60 days only. Address 
THE NATIONAL M'F*C 
& IMPORTING CO., 

33 i Soarbora St., Chicago, tL 




The Griffin Mill 



A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illnstrated Pampblet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 



?/^L|Nri 



m^ CAVtAI 0, 1 tlAUt MARKs^V 
^ COPYRIGHTS.^- 

CAIV I OBTAIN A PATENT? For a 

Srompt answer and an honest opinion, write to 
lUNN & CO., who have had nearlyflfty years' 
experience in the patent business. Communica- 
tions strictly confidential. A Handbook of In- 
formation concemiuK Patents and how to ob- 
tain them sent free. Also a catalogue of mechan- 
ical and scientific books sent free. 

Patents taken through Munn & Co. receive 
special notice in the Scientific American, and 
uins are brought widely before the public with- 
out cost to the inventor. This splendid paper, 
issued weekly, elegantly illustrated, has by far the 
largest circulation of any scientific work in the 
world. S3 a year. Specimen copies sent free. 

Building Edition, monthly, $2.50 a year. Single 
copies, 25 cents. Every number contains beau- 
tiful plates, in colors, and photographs of new 
houses, with plans, enabling builders to show the 
latest designs and secure contracts. Address 
MUNN & CO., New York, 361 Broadway. 



5TERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHAS BES£LERmaker2I8CENTRE ST. 

NEW YORK. 



HOTTENTOTS OF SOUTH AFRICA. 

—By Nicolas Pike. An interesting account of this very 
singularraceof people. 'Jootainedin SCIENTIFIC Amer- 
ican SUPPLEMENT, No. 9*24:. Price 10 cents. To be 
had at this ofBce and from all newsdealers. 




CANNOT SEE HOW YOU DO 
IT AND PAY FREIGHT. 



WIFE 

cm ItR ^u^^e Oxford Improved SINGEB S«ir- 
^lU'wU ing M&china, with a cempleta set ottt- 
tachmenta and gu&ranteed for 10 yeara. Shipped sny- 
vhere on 30 days' trial. No numey required in ad- 

...nee. TS.OOOnowJn uie. World's Fair Medal awarded. 

Buy from factory, sare dealers* and aunts' profit. 

Write to^ay for our LARGE FREE CATALOGUE. 

Oxford Mfg. Co., 342 Wabash Atb.. Chicago, 111. 



Dtl I TCI CDUnUC Patent expires Jan'ySOth. 
DELL I CLCrnUribi Iwlll furnish awell made 
pair of Bell Electric Telephones, with full instructions 
for line, etc., for $4.00. Electrical supplies. C.L. WOOL- 
LEY, Manufacturer, 413 Robert Street, Baltimore, Md. 




SIR RICHARD OWEN.— A SKETCH 

of the life and labors of this great English naturalist, 
accompanied with bis portrait. Contained in Scien- 
tific American Supplement, No. 909. Price 10 
cents. I'o be had at this ofBce and from all newsdealers. 



AirniMATic 

DOUBLE-^ 



He Pays i 
the Express. 

on this Amerif an made Be< 

TOher. Full Nicket 

Plated, Rub- 

beirStock,Cen 

ter Fire, 

32 or 38 

caliber. 

Five 

shot 



i 3 in. lonET. rifle barrel 3^ io. Long Huted cyl 1 
inder. Ijow curved hanmier, which prevents ac f 
cidental dischai^. Weig'htl6oz. Cut this out" 

, and send witli order and we will ship by express C.O.D, II 
on examination you find It as represented pay agt. $4 47 
wepayinealich&reea. W.HILL&CO. 207 State St., Chieaec. 




Send Sampleft for prices to the Curtis 
Automatic Alachiutr Sci*ew Works, 
103 Court fit.i Neiv Haven, Conu. 



CHICKENS BY STEAM 

Excelsior Incubator. 



Improved 




Simple^ Perfect, Self-Regu- 
lating. Thousands in sno- 
oeBsful oi>eration. Guaran- 
teed to oiatch a lar^r per- 
oantage of fertile eggs at 
less cost than any other 
Hatcher. Lowest priced 
first-class Hatcher made 
GEO. H. 8TAHL, Quincy,!!!. 



AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 
SI. 00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 
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THE DENSMORE 



91 



ri^ . Did you ever consider that in typewriting the real work is performed at the 
Jy keyboard— and the lessening of fatigue resulting from ninchine with licht 
^^ touch? This is one of several essential features in which the Densmore 
demonstrably excels every competitor. 
Recently awarded contract to supply machines to the U. S. War Dep*t. 
Now ready, the 183i Model with strong new features, pronounced by Pres. 
Frisbee.WellBCoUege, "aflnestudy," and by many others, **The World's 
GreatBHt 'I'ypewriter*' indeed. 
Keprosented in every large city. Pampblets free. 

Densmore Typewriter Co. 202 Broadway, New Yorh 



PROPOSAIiS. 



PROPOSALS FOR IRON GUN CARRIAGES. OfBce 

^ of the Chickamauga and Chattanooga National Mil- 
itary Park, Room 524, War Department, Washington, D. 
C, December 26, 1893. Sealed proposals for furnishing 
and delivering at Lytic, Walker County, Georgia, seven- 
ty or more Cas*,and Wrought Iron Gun Carriages, made 
in accordance with patterns in use in 1861-64, will be re- 
ceived atthis office until 12m., Wednesday, January 34, 
1894, and opened immediately thereafter in presence of 
bidders. Specifications, working drawing, general in- 
structionsto bidders, and blank forms of proposal will 
be furnished onapplication to this office. J. S. FUI*- 
LERTON, Chairman of Commission. 



MILLER & VAN WINKLE 

"TEEL WmE AND STEEL SPRINGS 

i^ ^TEMPERED COMPRE SJNJHT ENSICNSPRIItGS'^' 53 

^liji : A SPECIALTY. M « 

•- <s . c^nnpiffrnrmwnir"m :^ j^^ "^ 

OFFICE8<W0RKSI8To2iBRrDGEST. BROOKLYN, N.Y. 



AMATEUR PHOTOCRAPHERS. 

Finish your own photos, on CeleritePai;er. Requires 

no experience, long washings or expensive solutionfl. 

Entirelv new process. Samples and full particulars free. 

CELEftlTE PAPER CO., cor. 26th and State Streets, 

Gerald Building, Chicago, 111. 



SINTZ GAS ENGINE GO. 



GRAND RAPIDS, MICH., 
U. 8. A. 
Manufacturers of the Sintz Sta- 
tionary and marine (jnenand 
Gasolinf^ li^nsrinfs. Especially 
adapted for Boats and Electric 
Ligbti ng. Runs with manufac- 
tured or natural gas— Boats and 
launches. Prices within the feaob 
of all 1^" Send for Catalogue, 
Mention this paper. 




ET ^ D tt A I Cr Patent No. 509,672, on Ship's 
r \JW%. OMIUCb Hulls, for sale. For terms, 
etc., apply to P. O'BRIEN. Deanery St. Patrick's, 

St. John's, Newfoundland. See page 37. 




STEAM GOOKER.-Patented. 

Cooks in one third the time. Retains all 
flavor and substance. Safe and reliable. 
Decided success. Partnerwanted to estab- 
lish factory. Write for particulars. 
Address C. T. OWENS, 

JMcK-inney* Texas. 



8ATES_R0CK & ORE BREAKER 

Capacity n p t o 200 toas Dfii Iuhul 
^as produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 
GATES IRON WORKS, 

50 C So. Clinton St.. Cliicnuu 

136 C, Liberty Street, New York. 
237 C, I'ranklin St.. Boston. Mass 




THE PEART EXPEDITION : AN IN- 

teresting narrative of.— With 8 illustrations. Contained 
in Scientific American Supplement. No. 882. 
Price 10 cents. To be bad at this ofBce and from all 
newsdealers. 



(gr ALANSON cARYs;;.:;;-- #.s 

^^sf^cibRERoF^ , SPRINGS- W 

•'" amimnumSJt.^^ of every description 

240 & 242 W 29L" ST NEW-YORK 



Graduated Beam Calipers, suit Trade and Scientific 
purposes; warranted accurate. E. G. Smith, Columbia, Pa 




?§u USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and iiiiinoinited. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. J^" Ask for catalogue 

The OLEYEKAND STONE CO. 

2d Floor. WilsliiTe, Clevelancl. 0. 



1 LANTERNS WANTED SS-JgHVAV: 
HARBACH &C0. 809 Filbert St.Phila.Pa. 



iPKINS BUILDING DESIGNS. 



SBND 2-cent stamp for a Book of 
12 DESISNS, with help, how to 
■ BUILD, and NEW IDEAS. 
D. HOPKINS, Arch't, 

arand Rapids, Mich. 




"ECONOMY IS WEALTH." 

Canvassers wanted to sell the 
Improyed Hall Typewriter 

Writes all langiing'es. 
Price, $30. Great inducements 

to agents. fW" Send for catalogue 
and terms. Address 

?f. TYPKWRITF.Ii CO., 

611 Washinston Street. Boston, Mass. 
tW Mention Scientific American. 



LIGHTNING CONU UCTO RS. — A 

valuable and exhaustive paper giving Reynold's instruc- 
tions for erecting and testing liehtnintr rod.* Oontnined 
in Scientific American Supplement, No. 906> 
Price 10 cents. To be had at this office andfromall 
newsdealers. 




Jhe S cientific fl merican 

PUBLICATIONS FOR 1894. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientiflc American (weekly), one year - $3.00 
The Scientiflc American Supplement (weekly), one 

year, _-___.-. _- 5.00 

The Scientiflc American, Spanish Edition (month- 
ly), one year, - _ - ^ - - ^ 3.00 

The Scientiflc American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientiflc American and Supplement - - t7JX) 
The Scientiflc American and Architects and Build- 
ers Edition, --------- 5.00 

The Scientiflc American, Supplement, and Archi- 
tects and Builders Edition, 9.00 

PropoHionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN dc CO., 361 Broadway. New York 
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